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Abstract

The investigation on reliability of ERA-Interim reanalysis wind data was conducted using wind
data from the five met masts measured at inland and coastal areas, Jeju island. Shinchang,
Handong, Udo, Susan and Cheongsoo sites were chosen for the met mast location. ERA-Interim
reanalysis data at onshore and offshore twenty points over Jeju Island were analyzed for
creating Wind Statistics using WindPRO software. Reliability of ERA-Interim reanalysis wind
data was assessed by comparing the statistics from the met mast wind data with those predicted
at the interest point using the Wind Statistics. The relative errors were calculated for annual
average wind speed and annual energy production. In addition, the trend of the error was
analyzed with distance from met mast. As a result, ERA-Interim reanalysis wind data was more
suitable for offshore wind resource assessment than onshore.

Keywords: ERA-Interim A3 o] &|(ERA-Interim Reanalysis Data), ﬂE&E(WindPRO),
v} d]o] 8(Wind Data), &3 A+ H7HWind Resource Assessment), B Zl(Power Law)
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Fig. 1 Various methods to measure onshore and offshore wind resources
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Table 1 Properties of ERA-Interim reanalysis data provided by ECMWF

ERA-Interim reanalysis data Description
Period 1979-01-01 ~ Present
Level Model, Pressure, Surface
Common Item Time 00:00, 06:00, 12:00, 18:00 (UTC)
Area OE to 358.875E, 90N to 90S
Grid 0.125 x 0.125 Gaussian grid
Forecast 00:00 UTC, 12:00 UTC (D
60 “full” model levels
Model Height : 10 m ~ 64.56 km
Upper Air Parameters 1.5 km : middle stratosphere
37 pressure levels
Pressure Interpolated data from model
1~1000 hPa
10m u,v wind speed
Temperature(2 m, skin, dew)
Surface and Single Level Cloud cover, Surf roughness

Ocean-wave
Etc : snow, vertical integrals for energy, mass, water and
ozone budgets

3. MO|E 2 BV

3.1 AO|E 4

Fig. 201 7V 22 218 AR 57 AR (AP, A, 25, ¢, D2 UrEhdinh, 570 213 Sl A1,
T, =] A role sl f1zIste] shdeB87 e At Al ER eIl om, B, o2 Al FA4T
ZF 2190l RISIE R S/ 3E 27 Aol ER A7gs3itt. ERA-Interim AfslA HlolEl= 2t 7VdH A1de &2
A7) AE A7, FSSIAAL AAR e = 25 ke ARe R Bl E2, B3, FAZ si3itt.

l

(1) ECMWEFelAt= AtshA] lo]e] 2lof 24 710 = 10971] siEH[o[el(Forecast Data)& 517 221(00:00 UTC, 12:00 UTC) F7HA]
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Fig. 2 Points of Met-mast and reanalysis data
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Table 2 Properties of Met-Mast and ERA-Interim data

6 M t
Loc. Loc. No Lat, Lon Offset (km) easuremen

Height Period
Ml 33.30°N, 126.20°E -
El 33.37°N, 126.12°E 52 13.03.29
Shin chang E2 33.37°N, 126.25°E 8.8 80 m “ (;3_28
E3 33.25°N, 126.25°E 12,6 _1
E4 33.25°N, 126.12°E 10.8 -year
M2 33.30°N, 126.30°E -
El 33.37°N, 126.25°E 8.0 07.01.01
Cheongsoo B2 3337°N, 126.37°E 12.5 60 m . ;2 .
E3 33.25°N, 126.37°E 11.0 .1
E4 33.25°N, 126.25°E 6.0 -year
M3 33.50°N, 126.80°E -
El 33.62°N, 126.75°E 122 1.01.01
Han dong 59) 33.62°N, 126.87°E 9.8 60 m . ;2 .
E3 33.50°N, 126.87°E 5.6
2years
E4 33.50°N, 126.75°E 8.9
M4 33.50°N, 127.00°E -
El 33.62°N, 126.87°E 15.2 08.01.01
Udo E2 33.62°N, 127.00°E 14.0 60 m 08, 1~2 3
E3 33.50°N, 127.00°E 40 _1
E4 33.50°N, 126.87°E 7.4 -year
M5 33.40°N, 126.90°E -
El 33.50°N, 126.75°E 10.5 13.02.01
Susan B2 33.50°N, 126.87°E 5.1 70 m s oN1 .
E3 33.37°N, 126.87°E 9.3
22years
E4 33.37°N, 126.75°E 13.0

Journal of the Korean Solar Energy Society Vol. 37, No. 2, 2017 5



=Ll e =2y

ERA-Interim 754 H|oTe] Fofl4 Model Level HoTeh= thetRt #=2](30 m, 60 m, 100 m, 160 m o)A
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9151 60 me} 100 m &< Hlo[BlE 7[HEo & s 7710 W2j4E 7R TR, oS the A1) 22 HH Ao
2851 70 m, 80 m 0| F45.02 HAoIT}

V,= V(f(z/z,ef) D

V. iz EololAe] B4

Vier - 7IEE0PIMS 3%
a @ HAS

3.2 A2l TWoH
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7V Ho[HE H5sHL, 7VdE HiolH 2de S oz FARM, 5 =019 ERA-Interim Aiohd Hlo[HE
7}A]3L WindPROS] STATGEN &g 5A1A alid A1 2] vl Al (Wind Statistics)S THETE 24 A| ARS-
H 2 3A27] 22 WindPROIA 22181 ElloJe]= Algsk= 300m gridE 7= “Global Land Cover Map
(GlobCover 2009)” HE-& 218515101, A1 O] Z-ofk= EA|2 H HoflA ARssh= 1 1 50,000 2] %] %=
£ /& GIS Z=2 T131(Global Mapper)oll d=lokal TEFS 2t F] UTM-WGS84 2= Hgkslo] ARSIt

Preliminary enquiries OUTPUT
« ERA-Interim Surface/Model Data * Average Wind Speed
v Date : 2006-01-01 ~2015-12-30
v" Time : 00:00, 06:00,12:00,18:00
v Parameter : U,V,W wind velocity
component, temperature A
v Data Type : NetCDF

« Annual Energy Production

v’ Area : N34, W125.5, S127.5,S33 WAsP
v Grid : 0.125x0.125 5 Met-Mast Data Statistics
Shin (Cheong| Han
* Met-Mast Data o [Thone] e | o | sus
v Shinchang(M1), Cheongsoo(M2),
Handoug(NB) Udo(M4), Susan(M5)
Site Site

20 ERA-Interim Data Statistics

TOPOGRAPHY | ﬂ

+ Roughness. Obstacles. Orography 25 Wind Statistics
— (Generalized regional wind climate)

Running STATGEN
' S Sites x S points ,

Fig. 3 Procedure for assessing the reliability of ERA-Interim reanalysis data
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Table 3 The wind resource predicted by WindPRO

Sites 12 AEP
Loc. No Data Point ~ Offset (km)  Value (m/s) Rel. Error  Value (MWh)  Rel. Error
Ml Coast - 8.17 - 16933.5 -
El Offshore 5.2 7.61 6.9% 15573.5 8.0%
Shin chang E2 Onshore 8.8 8.76 7.2% 19026.9 12.4%
E3 Onshore 12.6 9.1 11.4% 19445.6 14.8%
E4 Offshore 10.8 7.8 4.5% 16310 3.7%
M2 Onshore - 7.06 - 5625.2 -
El Onshore 8.0 7.48 5.9% 6267.5 11.4%
Cheong soo E2 Onshore 12.5 7.94 12.5% 7022.4 24.8%
E3 Onshore 11.0 8.02 13.6% 7187.1 27.8%
E4 Onshore 6.0 7.79 10.3% 6790 20.7%
M3 Coast - 7.95 - 16843.4 -
El Offshore 12.2 7.8 1.9% 16535.1 1.9%
Han dong E2 Offshore 9.8 7.64 3.9% 16244 3.6%
E3 Onshore 5.6 9.07 14.1% 20006.9 18.7%
E4 Onshore 8.9 10.17 27.9% 22387.9 32.9%
M4 Coast - 8.08 - 16895.1 -
El Offshore 15.2 7.47 7.5% 15369 9.0%
Udo E2 Offshore 14.0 7.61 5.8% 15691.5 7.1%
E3 Offshore 4.0 7.64 5.4% 15959.6 5.5%
E4 Onshore 7.4 8.96 10.9% 19576.3 15.9%
M5 Onshore - 7.18 - 5951.3 -
El Onshore 10.5 8.28 15.3% 7533.1 26.6%
Susan E2 Onshore 5.1 7.46 3.9% 6338.5 6.5%
E3 Onshore 9.3 7.97 11.0% 6971.6 17.1%
E4 Onshore 13.0 8.56 19.2% 7981.6 34.1%

*V g © Free mean wind speed at hub height

4.2 5 - ofe A1 ZHH[O|E] Lz bl

S5+ SV 213 72 Al dllofef o] A=l Bl S fle Fig. 4]l Batake 7t A4 (Box and whisker)

Mean Value Max : 27.9% Mean Value
d :5.1% dk:55% fooo-o-oo-o- Max : 34.1% -
- 1 8 :12.6% : 20.3%
2 S 30% L AL Ll L
W20 (A R S
2 2
8 4T B20%— ® [
3 &
: e :
D 10% = - - mm e & 1
A - o
Z Max . 7.5% Wqgsd Max:9% .| ...
> | == 1 <
] - WW """"""""" Min : 6.5% ----
% Min ; T.9% : o 3% :
Offshore Onshore Offshore Onshore
(@) Vhub relative error between offshore and onshore (b) AEP relative error between offshore and onshore

Fig. 4 Box-whisker plots of the relative errors
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Fig. 5 Relative errors of the predicted VHub and AEP
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