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Mapping Solar Photovoltaic Energy Resource
Using LiDAR Data*
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ABSTRACT

Recently, people are getting more interested in green energy resource and
environment friendly energy resource due to the lack of energy and global warming.
This study produced a solar energy resource map using LIDAR(Light Detection And
Ranging) data to check if it is utilized for spatial information technology and solar
energy sectors that people pay more attentions to as new recycling energy. This study
assigned Ulleungdo(Island) located in Gyeongsangbuk—do as a target area. This study
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created the contour line with 1 meter by newly photographing LiDAR and data

processing. And using this contour line, this study built DEM(Digital Elevation Model)

data with 1 meter. The incidence range depending on the altitude and azimuth of sun

using DEM data is used to evaluate solar energy resource. This is expected to suggest

an accurate method to evaluate more reliable and more precise information of new

recycling energy resource by producing solar energy resource map based on accurate

and precise spatial resolution data with 1 meter level.

KEYWORDS : Renewable Energy, Airborne LIDAR, DEM. Solar Photovoltaic Energy,

Resource Map
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FIGURE 1. The study area and flow chart
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FIGURE 2. LiDAR survey
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TABLE 1. Calibration Factor

Calibration Contents
factor
Roll — Aerial of the X—axis of rotation error calibration
Pitch — Aerial of the Y—axis of rotation error calibration
Heading — Aerial of the Z—axis of rotation error calibration
— Calibration of the distance deviation on aerial surveying equipment
Range — Aerial laser survey results and ground control point using in the testing sites

for calibration
— Periodic calibration on the changes in value and time difference
— calibration on physical constant on system scanning mirror
Torsion — the scan angle calibration influence
— Periodic calibration on the changes in value and time difference
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FIGURE 3. LiDAR data post processing
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TABLE 2. Calculation of the average daily values of solar altitude and azimuth
T Azimuth Elevation Right ascension Declination
ime Degree Minute  Second Degree Minute  Second Degree Minute  Second Degree Minute  Second
00:00 355 40 42.90 =75 09 34.5 16 26 10.70 -21 41 20.2
01:00 040 43 55.00 -70 15 02.3 16 26 21.60 —21 41 44.3
02:00 065 36 12.60 —60 38 25.4 16 26 32.50 —21 42 08.4
03:00 076 49 43.20 —49 16 50.8 16 26 43.37 —21 42 32.7
04:00 089 59 44.30 —37 26 40.8 16 26 34.23 -21 42 57.0
05:00 098 36 48.20 —25 35 44.0 16 27 05.05 —21 43 21.4
06:00 106 50 01.40 —14 00 10.3 16 27 15.85 —21 43 45.7
07:00 115 21 39.40 -2 54 44.3 16 27 26.61 -21 44 10.0
08:00 124 45 33.60 07 22 47.6 16 27 37.34 -21 44 34.2
09:00 135 32 56.80 16 28 26.7 16 27 48.04 —21 44 58.3
10:00 148 09 23.80 23 49 48.0 16 27 58.71 -21 45 22.3
11:00 162 41 07.40 28 47 17.0 16 28 00.37 -21 45 46.1
12:00 178 34 48.00 30 43 34.7 16 28 20.02 -21 46 09.8
13:00 194 35 45.90 29 20 55.5 16 28 30.67 -21 46 35.2
14:00 209 25 06.40 24 52 09.3 16 28 41.33 -21 46 36.5
15:00 222 21 29.60 17 52 32.1 16 28 52.01 -21 47 19.6
16:00 233 25 42.10 09 02 12.5 16 29 02.71 -21 47 42.6
17:00 243 01 14.80 -1 04 56.4 16 29 13.45 -21 48 05.5
18:00 251 28 47.10 -12 03 36.7 16 29 24.21 -21 48 28.3
19:00 259 51 25.40 -23 35 12.9 16 29 35.02 -21 48 51.0
20:00 268 18 56.00 -35 24 48.5 16 29 45.86 -21 49 13.7
21:00 278 036 04.60 —47 17 03.9 16 29 56.73 -21 49 36.5
22:00 291 12 26.00 —58 47 52.3 16 30 07.63 -21 49 59.3
23:00 313 22 08.50 —68 55 30.3 16 30 18.54 —21 50 22.2
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5m spatial resolution -based
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FIGURE 5. Tm/5m spatial resolution — based solar energy resource map
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