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Abstract. Reclaimed lands, expected as high-tech export horticultural complex, have unusual light environments due to sea
fog. For adequate greenhouse design at reclaimed land, spatial light distributions in greenhouse should be required consid-
ering diffusive and direct lights. The objectives of this study were to analyze light environments and estimate spatial light
distributions in greenhouse at reclaimed land by 3D greenhouse models. Total and diffusive lights were compared between
reclaimed land and inland. For verification of the 3D greenhouse models, spatial light distributions and measured light
intensities in greenhouse were compared with the estimated ones. Light environments at reclaimed land showed a higher
diffusive irradiation than at inland, especially near sunrise and sunset. The estimated spatial light distributions in green-
house showed good agreements with the measured ones. By using this method, we could estimate the average light inten-
sity with time and spatial light distributions in greenhouse at specific outside light conditions. This result will be useful for
analysis of light environments but also estimation of crop light inception in greenhouse at reclaimed land.
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Fig. 1. Actual views of an arch type greenhouse in Gyehwado (A), 3-D models of the arch type greenhouse (B), and measured points (1-

18) of light intensity in the greenhouse.
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Fig. 2. Changes in total and diffusive sun light intensities (A) and
ratio of diffusive to total ones (B) with time on 7 Oct. in Gun-
san weather station (inland) and Gyehwado (reclaimed land).

Table 1. Spatial light distributions in greenhouse at each measured point (see Fig. 1).

Light intensity Measured point (1-9)

(umol-m?s™) 1 2 3 4 5 6 7 8 9
09:00 208.8 200.1 177.1 188.2 204.2 199.4 194.9 2194 2194
12:00 498.0 401.5 417.2 436.5 473.9 430.7 496.0 509.0 531.2
15:00 412.6 394.2 497.2 403.9 441.6 476.2 353.7 385.1 385.7

Light intensity Measured point (10-18)

(umol-m™s) 10 11 12 13 14 15 16 17 18
09:00 223.8 216.5 201.9 316.9 256.4 258.7 263.9 336.0 342.6
12:00 544.5 501.5 440.0 492.0 504.7 518.3 536.4 553.4 526.6
15:00 3914 281.9 356.6 262.8 271.8 258.0 260.5 265.9 272.6
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Fig. 3. Spatial light distributions in greenhouse at 09:00 (A), 12:00 (B), and 15:00 (C): measured (red dotted) and simulated with 3D

greenhouse model (meshed graph).
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reclaimed land and inland.
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