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ABSTRACT This study compared and evaluated the wind resources of North and South Korea macroscopically in the preparation for
future energy cooperation. To this end, the Korea wind resource map of the Korea Institute of Energy Research, in which its accuracy
has been validated, was used. The onshore wind resource was analyzed by the terrain elevation category, while the offshore wind
resource was analyzed by the water depth and distance to shore categories. North Korea was found to have a five times larger feasible
onshore area, where the wind class is over level 3, and a 2.1 times larger feasible offshore area, where the wind class is over level 4,
water depth is less than 50 m, and distance to shore is less than 70 km. On the other hand, despite the average terrain elevation of North
Korea being double that in the South, the average wind power density of onshore in North Korean is similar to that of South Korea,
while the average wind power density offshore in North Korean is lower than that of South Korea. The feasible area of the wind farms
identified in this study will be used to establish renewable energy development strategies of North Korea in the near future.

Key words Wind resource map(3= 3 A} X| i), South Korea('d 1), North Korea(&-3}t), Onshore wind power(5AFE3), Offshore
wind power(3] 4}=2]), Wind power density(Z2 Y &), Terrain elevation(X] & 1L %), Water depth(=4]), Distance to
shore( ¢t A o] 21 7 2])

Nomenclature GGC  : GEBCO Guiding Committee

CAPEX : Capital Expenditure RDAPS : Regional Data Assimilation and Prediction
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2.1 SEXHEXE

oY A7 a7 FEREA| = S (mesoscale)
FA7 ol el WRFE o|-8-5to] tharte] viebd-Z
Tkmyr FAPYER 2SO =M, THEE o]
3 FAe) 3 ARE Al T 2
AN BEAEete] Aol syEgen” Faae
0] FHWHAFT 22 AHER) 0.76)5 7S 3
Z3hup Aol gt o gake 2 st st =

TR e FEER SHEE HoslA el
flsto] 23Ut 2 ARH10m) 2 A=}, 27120 9 7
AZA AR E = 74P 2920l UM-RDAPS 12km 170
o] ARBE|lOH, A Azt wet FTleke A HE o] &
A 2017] 98l 71 TEAFR(AWS/ASOS, Sonde/Wind
profiler, Buoy)2] 42} A=2-5317| 48 %] ¢it} WRF 2
o] 221 5 AAIRE A2 Table 19 A2sk3ict.

Table 1. Model configuration of WRF

Model Advanced Research WRF V3,71
Period One year for 2012
Input data Unified Model 12 km / WRF 3 km
SST OSTIA SST
Terrain SRTM data (3 arc—seconds)
Land cover MODIS EGIS
Grid 933 X 1332 (1 km)

Vertical levels 37 levels

Data assimilation Four—Dimensional Data Assimilation

Surface physics Mellor—Yamada—Janjic scheme

Cloud micro physics WSM 3—class ice scheme

Cumulus physics No cumulus physics

Noah—MP LSM

Land surface
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Fig. 1. Topography and bathymetry of the Korean Peninsula
(terrain elevation and water depth : m)

Table 2. Categorization of analysis parameters

Terrain Elevation Distance Distance to
elevation range to shore shore range
category (m) category (km)

= TE 1 0~200 DC1 0~10
'? TE 2 200~400 DC2 10 ~ 20
= TE 3 400~600 DC3 20 ~ 30
o TE4 600~800 DC4 30 ~ 40
E TE5 | 800~1000 DC5 40 ~ 50
g| TE6 1000~1200 DC6 50 ~ 60
1l TET 1200~1400 DC7 60 ~ 70
TE 8 1400~1600 | Waster depth | Water depth
5| TE9 | 1600~1800 category range (m)
'; TE 10 1800~2000 WD1 0~10
B TE 11 2000~2200 WD2 10 ~ 20
TE 12 2200~2400 WD3 20 ~ 30
WD4 30 ~ 40
WD5 40 ~ 50
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Table 3. Comparison of onshore wind resource ol T2 WPA| Y7} Wo| EaEslr| ufjFolct,
Topographic feature South Korea North Korea SHIME O] SA4F FHA S =2 A 541 waEkA
Total land area 100,210 km” 120,540 k'’ PAETHFig, 3). WES BT 13} AFHo] MEOi7kS u)
Mean terrain N — o g= _
con ter 250 m 92 m o} 945k FelX9lo] Bamsta glow], £8) Heke 97
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Fig. 2. Comparison of area by terrain elevation category

Fig. 3. Wind resource maps of the
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Table 4. Comparison of offshore wind resources

Topographic feature South North
Area within 70 km | g5 sg 10 59,663 km”
from coastline
Mean water depth 402 m 842 m
Mean Wm'd power 510 W /mz 484 W /m2
density
Maximum wind power 715 W/m’ 822 W/m®

density (location)

(33.0°N 128.4°E)

(41,7°N 129,2°E)

Feasible area for

wind farm 2,953 km’ 6,256 km’
@ %) (10 %)
development
Mean water depth in 37 m 34 m

feasible area
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gd. 6. Comparison of area by water depth category
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