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An Analysis of Wind Energy Resources using Synoptic
Observational Data in North Korea
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Abstract: Wind power density distribution over the North Korea territory was investigated by using 30-year wind
observations at 27 meteorological stations. The mean annual wind power density over North Korea turned out to be
58.6 W/m’, which corresponds to the wind power class of 1. The wind power density shows a seasonal variation, having
the highest density in spring and the lowest in summer. In particular, the wind power density in summer is about a half
of that in spring. The diurnal variation of the wind power density shows that the highest and lowest densities occur in the
afternoon and between 3 and 6 am in local time, respectively. The most potential wind energy generation regions are the
Gaema Plateau in the central region, the northeast part of Hamgyeongbuk-do, the south coast of Pyongan-do and the west
coast of Hwanghae-do. The mean annual wind power density in Changjin is 151.2 W/m’, which is equivalent to the class
of 3. In Ryongyon, the annual mean wind power density is 102.4 W/m’, which belongs to the class of 2.

Keywords: wind, wind power density, North Korea, Weibull function, diurnal variation
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Fig. 1. Spatial distribution of annual mean K (shape param-
eter) at 50 m altitude above ground.
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Fig. 3. Spatial distribution of annual mean wind power den-
sity (W/m’) at 50 m altitude above ground.
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Table 1. Annual mean energy density (W/m’) at 10, 50, and 80 m, and seasonal mean energy density (W/m’) at 50 m altitude

above ground for 27 meteorological stations in North Korea

Seasonal mean wind energy at 50 m

Station Lat(N) Long (E) 10m 50m 80m altitude above ground

Spring Summer Fall Winter
¥ (SENBONG) 219 130724’ 45.0 939 109.4 9.7 39.6 2.8 1585
A A (SAMITYON) 41°49' 128°19' 9.1 28.1 358 373 214 26.8 26.9
%1 (CHONGIJIN) 41°47 129°49' 14.1 344 42.0 37.6 18.1 325 493
Z7}(CHUNGGANG) 41°47' 126°53' 8.3 294 383 40.0 20.5 26.6 20.7
&2 (HYESAN) 41°24' 128°10' 135 33.6 412 48.4 18.8 329 31.5
A (KANGGYE) 40°58' 126°36' 10.1 27.7 34.6 39.8 19.0 21.6 259
Z2HPUNGSAN) 40°49' 128°09' 23.5 55.1 66.1 78.0 249 471 68.7
73 (KIMCHAEK) 40°40' 129°12' 19.0 455 55.1 74.7 33.1 485 31.8
4% (SUPUNG) 40°27' 124°56' 6.2 17.6 22.3 223 9.8 16.5 214
% (CHANGIIN) 40°22' 127°15' 72.1 151.2 175.2 177.8 114.7 139.2 166.8
Al2]5+(SINULIU) 40°06' 124723' 193 423 50.4 52.0 235 39.2 55.1
T3 (KUSONG) 39°59' 125°15' 12.1 325 403 42.7 23.6 243 36.7
3] (HUICHON) 40°10 126°15' 114 28.1 34.5 46.6 183 18.1 254
35 (HAMHEUNG) 39°56' 127°33' 253 56.6 67.3 65.6 375 46.1 79.0
A1 (SINPO) 40°02' 128°11' 34.4 723 84.8 96.0 52.9 71.3 72.6
S5 (ANJU) 39°37' 12539 249 55.5 66.0 824 47.8 41.0 50.3
%= (YANGDOK) 39°10" 126°50' 28.1 90.7 113.9 1253 63.5 82.8 94.6
HAHWONSAN) 39°11" 127°26' 15.8 40.0 489 52.8 233 31.7 532
Y PYONGYANG) 39°02' 125°47 10.8 28.6 355 432 13.9 213 38.9
=X (NAMPO) 38°43' 125°22' 38.6 83.5 98.2 114.8 60.7 71.6 874
7 (CHANGION) 38°44' 128°11' 29.1 653 77.5 109.8 29.1 52.3 783
A (SARIWON) 38°31" 125%46' 39.1 80.8 942 108.7 55.4 60.5 103.2
A1A (SINGYE) 38°30' 126°32' 26.8 60.9 72.6 98.1 46.1 412 51.2
4 (RYONGYON) 38°12' 124°53' 48.1 102.4 119.6 136.1 72.9 84.7 111.7
5= (HAEJU) 38°02' 125°42' 409 88.4 103.8 104.9 60.6 79.8 115.2
7143 (KAESONG) 37°58' 126°34' 33.0 70.4 82.8 88.2 57.0 63.0 752
H7HPYONGGANG) 38724 127°18' 29.3 66.9 79.8 96.2 50.3 57.3 62.0
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Fig. 4. Spatial distribution of seasonal mean wind power density (W/m’) at 50 m altitude above ground.
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Fig. 5. Diurnal variation of wind power density (W/m’) for 27 meteorological stations at 50 m altitude above ground. Each line
denotes one of the meteorological stations. Thick solid lines in fall and winter correspond to Senbong.
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Table 2. Wind speed, power density, and power class [Khan and Igbal (2004)]

10 m height 50 m height
Wind power - - - - - -
class Mean annual wind speed Wind power density Mean annual wind speed Wind power density
(m/s) (W/m®) (m/s) (W/m)

1 0.0-4.4 0-100 0.0-5.6 0-200

2 44-5.1 100-150 5.6-6.4 200-300

3 5.1-5.6 150-200 6.4-7.0 300-400

4 5.6-6.0 200-250 7.0-7.5 400-500

5 6.0-6.4 250-300 7.5-8.0 500-600

6 6.4-7.0 300-400 8.0-8.8 600-800

7 7.0-9.4 400-1000 8.8-11.9 800-2000
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