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Abstract

Typical Meteorological Year Dataset is necessary for the renewable energy feasibility study.
Since National Renewable Energy Laboratory has been built Typical Meteorological Year
Dataset in 1978, gridded datasets taken from numerical weather prediction or satellite imagery
are employed to produce Typical Meteorological Year Dataset. In general, Typical Meteorological
Year Dataset is generated by using long-term in-situ observations. However, solar insolation is
not usually measured at synoptic observing stations and therefore it is limited to build the
Typical Meteorological Year Dataset with only in-situ observation. This study attempts to build
the Typical Meteorological Year Dataset with satellite derived solar insolation as an alternative
and then we evaluate the Typical Meteorological Year Dataset made by using satellite derived
solar irradiance at Daejeon ground station. The solar irradiance is underestimated when satellite
imagery is employed.

Keywords: T57]AMd (TMY Typical Meteorological Year), $143 94715 L A= (Satellite-

derived solar irradiance), &= 7|5t YA (In-situ measured solar irradiance)
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AQOD : Aerosol Optical Depth
ES : Finkelstein—Schafer

L. © Extraterrestrial Solar Irradiance
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I, : Global Horizontal Irradiance
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GOES-W : Geostationary Operational Environmental Satellite—West
KIER : Korea Institute of Energy Research

NREL : National Renewable Energy Laboratory

rMBE : relative Mean Bias Error (=Estimation — Observation)
rRMSE : relative Root Mean Square Error

TMY : Typical Meteorological Year

UASIBS : University of Arizona Solar Irradiance Based on Satellite

J2|A 22

y? » AAAS (coefficient of determination)
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Table 1 Weighting factor for individual meteorological elements for each dataset

Meteorological elements TMY case
Ref (%) Ref G (%) Ref D (%) Sat (%)
Global horizontal irradiance 25 50 0 0
Direct normal irradiance 25 0 50 0
Satellite derived global horizontal irradiance 0 0 25
Satellite derived direct normal irradiance 0 0 0 25
Max. dry bulb temperature 5 5 5
Min. dry bulb temperature 5 5 5 5
Avg. dry bulb temperature 10 10 10 10
Max. dew point temperature 5 5 5 5
Min. dew point temperature 5 5 5 5
Avg. dew point temperature 10 10 10 10
Max. wind speed 5 5 5 5
Min. wind speed 5 5 5 5
Total 100 100 100 100
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Table 2 Specification of MTSAT-2 and Chollian satellites

Meteorological elements MTSAT-2 Chollian
Number of sensors 5 5
Spatial resolution 4 km 41kl;nm f(f?l;r:];rs;?:l 21}112?122115
Temporal resolution 30 minute 15 minute
Center longitude 145°E 128.2°E
Investigation period 2007 ~2011 2012 ~2017
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Fig. 1 Domain of satellite-based solar irradiance. 10 indicates the location of Daejeon ground observing station
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Fig. 2 11 years average of monthly mean of hourly global horizontal irradiance from in-situ observation (red line with losed

circle), Ref (green line with open circle), Ref_G (yellow line with inverse triangle) and Ref_D (blue line with triangle)
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Fig. 3 Scatter plot of k. and k4 from ReindI-2 model during the investigation period

3.2 A 72 UM ZS TMY B0

AL 7|8 UARES BB CHRIAIS BRI HOJE] AN 2127] 9|

Sat oA At TMY 8 AUAAES Ref Aol Bl ws}7] 917 AT =S Fig. 400 Lrebiict. 2
P3 I~

AR 722 0885 ST AT 71271 08301tk oA Ref ARS] B HAAFo] 2 1)

Sat 1G] S AUAFS 12 gt} Ref 47} Sar AH] U7

wWm?)

GHI_Sat

[} 50 100 150 00 230 300
GHI_Ref (W m?)

Fig. 4 Scatter plot of monthly mean of hourly global horizontal irradiance from Ref and Sat with regression coefficient,

linear regression line (black solid line) and reference regression line (red dashed line)
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Fig. 5 Monthly mean of hourly global horizontal irradiance from Ref (red line with closed circle) and Sat (green line with

open circle)
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Fig. 6 Annual average value of rMBE (solid line) and rRMSE (vertical bar) from 2007 to 2017
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