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ABSTRACT

This study is to analyze and evaluate water resource development potential in North Korea. The study was conducted to analyze
selected potential hydropower as an indicator to evaluate water resource development potential. Potential hydropower means
theoretical value about the potential capacity of river. It is used to evaluate the amount of development through the hydropower
generation. For calculating potential hydropower, monthly average and annual average of rainfall for each river basin were calculated
by using the data of 27 rainfall stations in North Korea. As a result of the calculation of theoretical potential hydropower by rainfall in
the seven major basins in North Korea, the Aprok River basin was analyzed to be the largest with 7,562.2x10°kW. The efficiency and
utilization rate of theoretical potential hydraulic power in South Korea and North Korea was 42.3% and 36.2%, respectively. The
Daedong River basin's potential hydropower utilization rate is 12.3%, which is the lowest in North Korea. In the case of Daedong River
basin, more than 40% of the total population is inhabited, so demand for water and electricity is expected to be the largest. Therefore,
the Daedong River basin is considered as a priority area for water resource development. The results of this study are expected to be
used as basic data for future water resource development projects and research activities in North Korea.
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Fig. 2. Meteorological Stations of North Korea

Table 1. Precipitation of River Basins in North Korea (mm)
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Basin Area (km®) | Jan. Feb. Mar. | Apr. May Jun. Jul. Aug. | Sep. Oct. | Nov. | Dec. | Annual
Dooman 10,290.7 | 11.9 14.0 | 24.1 46.5 74.8 | 1122 | 177.7 | 132.2 76.1 | 349 | 27.1 16.6 748.1
Aprok 33,367.2 8.6 11.0 194 | 443 69.7 | 110.0 | 206.0 | 171.2 739 | 392 | 286 13.7 801.4
Daedong 19,371.8 | 114 13.6 | 257 | 473 76.4 97.8 | 258.7 | 212.4 99.6 | 41.8 | 362 16.9 937.5
Yesung 39323 | 132 15.1 279 | 477 | 929 | 104.7 | 296.1 | 2553 | 115.5 | 33.1 41.2 18.3 | 1,059.5
Keumya 3,365.7 | 15.8 187 | 283 50.5 83.6 | 116.8 | 2639 | 242.6 | 129.5 | 49.7 | 433 21.7 | 1,064.4
Chungchun 93682 | 11.6 | 225 25.2 524 | 752 | 1129 | 310.1 | 252.6 94.0 | 47.7 | 406 174 | 1,064.5
Imjin 51825 | 155 453 269 | 446 | 76.8 | 101.0 | 2822 | 2284 | 107.6 | 35.6 | 373 184 | 1,121.4
Table 2. Potential Hydropower in Aprok River Basin
. . N Poten. Hydropower Ratio of Poten.
Elev. Cum. Azrea Areal Pﬁrec;m Preci. Ratio (%) (1000kW) Hydropower (%)
(m) S (km") SP (10°m”) P (mm)
E®M @ E®D E(IT) U] (I
0 33,367.2 26,740.3 801.4 100.0 100.0 7,562.2 0.0 100.0 0.0
100 30,856.5 24,3354 788.7 92.5 91.0 6,657.0 754.4 88.0 10.0
200 28,854.8 22,397.0 776.2 86.5 83.8 5,833.4 1,388.6 77.1 18.4
300 25,720.2 19,473.5 757.1 77.1 72.8 5,049.6 1,811.0 66.8 24.0
500 22,191.2 16,318.6 735.4 66.5 61.0 3,812.3 2,529.4 50.4 335
1000 16,674.2 11,862.9 711.5 50.0 44.4 1,545.4 3,677.5 20.4 48.6
1200 12,218.7 8,610.3 704.7 36.6 322 899.5 3,203.1 11.9 42.4
1500 5,197.9 3,587.0 690.1 15.6 13.4 322.0 1,668.0 43 22.1
2000 365.4 245.7 672.5 1.1 0.9 23.8 152.3 0.3 2.0
2625 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Ave. Elev. 912.3m Ave. Prec. 801.4mm Potential Hydropower (1000kW) 7,562.2

44 Journal of the Korean Society of Civil Engineers



2.3 Selo| REE ZEr LAY gEele] dralolet U, Zdseel] 27t o8 ks ole

B Al 4518, T, thed wokd, R, o1, =PI o 2319} Eq. (S)l] <fel] 73k Z=pol] oIk o187}
PV 5 53 W T8 T ol el Zfoll o3t o2 & gEr|ole] dats SR webd, ol of@ o8t
e APgallor, fod 2P Avks Tables 2~89] AATsIAT, 5 olERATEIA(INY] SRl ol e A ol8E
5}k 719 Figs. 3~99li= AAIH(S/So), H83=3=2(P/Po), <= ¥k #argjo] ek

7o) oIk ol EEASHRA(1 )3} ol ofat ol§7Fs ol
L) BE FoPEE BRI o) e ma () — &P S _E(D o
7} 50 vk e et 2k S, Aol frelel [ "ep - )an W

A WAE So, 1L Hopike] WA Se} 3t ] S/Sog] WAsh |

T Heje] ARING STk A, WAL 2AL ol

o ] CH 7S SPo, s Holge] W eets spog AN SIR OISR Ak 2, SIS0l 75622
o v SPISPo] WAMIS] ar Hele] geris ey ag,  TKWE 7 S APHERIL e S > e > 4%
ol SR OIREAFERA 1) Frolel S ot A e - woRd > YRS EOm ekt S5k we

790l oJ3F o B WE = Tk > US>

Table 3. Potential Hydropower in Dooman River Basin

. . A Poten. Hydropower Ratio of Poten.
Elev. Cum. Azrea Areal Psrecél. Preci. Ratio (%) (1000KW) Hydropower (%)
(m) S (km") SP (10°m”) P (mm)
E() ) E() E(IT) ) (1)
0 10,290.7 7,698.5 748.1 100.0 100.0 2,457.1 0.0 100.0 0.0
100 9,744.1 7,308.1 750.0 94.7 94.9 2,230.5 226.6 90.8 9.2
300 8,598.9 6,495.3 755.4 83.6 84.4 1,816.9 604.1 73.9 24.6
500 7,184.3 5,508.7 766.8 69.8 71.6 1,469.2 853.9 59.8 34.8
700 6,091.7 4,768.5 782.8 59.2 61.9 1,177.7 1,034.8 479 42.1
1000 4,588.3 3,701.1 806.6 44.6 48.1 813.0 1,147.3 33.1 46.7
1200 3,3522 2,696.8 804.5 32.6 35.0 612.8 1,003.2 24.9 40.8
1500 1,715.4 1,335.0 7783 16.7 17.3 409.4 620.8 16.7 25.3
1700 770.9 584.3 758.0 7.5 7.6 109.4 307.9 4.5 12.5
2000 156.5 117.0 747.7 1.5 1.5 8.5 72.6 04 3.0
2469 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Ave. Elev. 1,029.6m Ave. Prec. 748.1mm ‘ Potential Hydropower (1000k W) 2,457.1
Table 4. Potential Hydropower in Daedong River Basin
Elev. Cum. Azrea Areal Pére(;i. Preci. Ratio (%) Pote1(1i ggg]i(r\(g))ower Hl;eg;z; Of‘: eort 6(:;;))
(m) S (km”) SP (10°m”) P (mm)
E(D U] E[D E(IT) ) (I
0 19,371.8 18,161.7 937.5 100.0 100.0 1,927.2 0.0 100.0 0.0
100 13,261.2 12,794.9 964.8 68.5 70.5 1,495.3 396.6 717.6 20.6
200 10,083.5 9,790.4 970.9 52.1 53.9 1,153.4 607.0 59.9 315
300 7,798.4 7,529.1 965.5 40.3 41.5 879.3 700.2 45.6 36.3
500 4,581.2 4,293.6 9372 23.7 23.6 494.0 665.5 25.6 34.5
700 2,656.2 2,367.9 891.5 13.7 13.0 269.8 513.8 14.0 26.7
1000 1,172.6 956.4 815.6 6.1 53 101.7 296.5 53 154
1500 193.8 142.0 732.6 1.0 0.8 13.7 66.0 0.7 34
2124 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Ave. Elev. 342.3m Ave. Prec. 937.5mm Potential Hydropower (1000kW) 1,927.2
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Table 5. Potential Hydropower in Keumya River Basin

. Poten. Hydropower Ratio of Poten.
Elev. Cum. Agea Areal P6re<;i. Preci. Ratio (%) (1000kW) Hydropower (%)
(m) S (km") SP (10°m”) P (mm)
E(I) @ E(I) E(ID) @ ()
0 3,365.7 3,582.4 1,064.4 100.0 100.0 545.5 0.0 7.2 0.0
100 2,793.5 2,825.9 1,011.6 83.0 78.9 4219 87.6 5.6 1.2
200 2,536.3 2,527.7 996.6 75.4 70.6 3333 156.7 44 2.1
300 2,231.2 2,200.3 986.2 66.3 614 256.9 204.6 34 2.7
500 1,514.7 1,474.0 973.2 45.0 41.2 140.6 228.5 1.9 3.0
700 815.0 774.7 950.6 24.2 21.6 68.6 168.1 0.9 22
1000 258.5 231.0 893.8 7.7 6.5 19.9 71.6 0.3 1.0
1500 17.6 14.8 836.5 0.5 0.4 0.8 6.9 0.0 0.1
1827 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Ave. Elev. 491.2m Ave. Prec. 1,064.4mm Potential Hydropower (1000kW) 545.5
Table 6. Potential Hydropower in Chungchun River Basin
. Poten. Hydropower Ratio of Poten.
Elev. Cum. Azrea Areal Pﬁrecsi. Preci. Ratio (%) (1000kW) Hydropower (%)
(m) S (km") SP (10°m”) P (mm)
E(I) @ E®D E(IT) @ (I
0 9,368.2 9,972.7 1,064.5 100.0 100.0 1,114.3 0.0 100.0 0.0
100 7,308.6 7,887.6 1,079.2 78.0 79.1 850.7 244.5 76.3 21.9
200 5,588.7 6,044.2 1,081.5 59.7 60.6 636.3 374.7 57.1 33.6
300 4,303.0 4,636.8 1,077.6 45.9 46.5 468.8 4312 42.1 38.7
500 2,341.4 2,486.9 1,062.2 25.0 24.9 2433 385.5 21.8 34.6
700 1,160.5 1,199.7 1,033.7 12.4 12.0 124.6 260.3 112 234
1000 409.7 400.2 976.9 4.4 4.0 46.4 124.1 42 11.1
1200 191.7 180.2 939.9 2.1 1.8 27.1 67.0 2.4 6.0
1500 36.7 32.8 895.4 0.4 0.3 2.6 153 0.2 1.4
2006 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Ave. Elev. 360.4m Ave. Elev. 1,064.5mm Potential Hydropower (1000kW) 1,114.3
Table 7. Potential Hydropower in Yesung River Basin
Elev. Cum. Azrea Areal Pﬁrec}i. Preci. Ratio (%) POteI(li (])—f)}(f)dkr\(;yfo)ower Hia;;zg;;t?; )
(m) S (km") SP (10°m”) P (mm)
E(I) @ E(I) E(IT) ) (1)
0 3,932.5 4,166.4 1,059.5 100.0 100.0 216.9 0.0 100.0 0.0
100 2,389.0 2,555.1 1,069.6 60.8 61.3 114.1 79.2 52.6 36.5
200 1,188.5 1,272.2 1,070.5 30.2 30.5 54.9 78.9 253 36.4
300 528.8 565.2 1,068.8 13.5 13.6 26.3 52.6 12.1 24.2
500 108.1 116.1 1,073.4 2.8 2.8 52 18.0 24 83
700 183 20.0 1,091.5 0.5 0.5 1.1 43 0.5 2.0
1000 1.3 1.4 1,095.4 0.0 0.0 0.1 0.4 0.0 0.2
1253 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Ave. Elev. 167.9m Ave. Prec. 1,054.5mm Potential Hydropower (1000kW) 216.9
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Table 8. Potential Hydropower in Imjin River Basin
. Poten. Hydropower Ratio of Poten.
Elev. Cum. Agea Areal P6reczi. Preci. Ratio (%) (1000kW) Hydropower (%)
(m) S (km") SP (10°m”) P (mm)
E(D @ E) E(IT) @ (I
0 5,170.0 5,797.4 1,121.4 100.0 100.0 752.6 0.0 100.0 0.0
100 4,665.0 5,361.8 1,1494 90.2 92.5 596.2 166.2 79.2 22.1
200 3,878.3 4,589.4 1,183.4 75.0 79.2 4572 284.5 60.7 37.8
300 3,187.9 3,814.8 1,196.7 61.7 65.8 331.2 354.8 44.0 47.1
500 1,629.0 1,968.6 1,208.5 31.5 34.0 154.0 305.1 20.5 40.5
700 749.2 921.6 1,230.1 14.5 15.9 66.1 200.0 3.8 26.6
1000 152.1 1914 1,258.6 2.9 33 14.9 59.3 2.0 7.9
1500 0.6 0.7 1,266.9 0.0 0.0 0.0 0.3 0.0 0.0
1566 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Ave. Elev. 418.8m Ave. Prec. 1,121.4mm Potential Hydropower (1000kW) 752.6
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Chungchun River
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Fig. 7. Ratio of Potential Hydropower in Chungchun River Basin

Imjin River
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Table 9. Potential Hydropower and Max. Efficiency in North Korea

Basin Are;a Potential Poten. Hydropowsr Max.'Efﬁc. Poten. Hydropower Max
(km°) Hydropower (1000kW) | per Area (kW/km®) Elevation (m) |at Max. Effic. Elev. (1000kW)| Efficiency (%)

Aprok 33,367.2 7,562.2 226.6 1000 3677.5 48.6

Dooman 10,290.7 2,457.1 238.8 1000 1147.3 46.7

Daedong 19,371.8 1,927.2 99.5 300 700.2 36.3

Keumya 3,365.7 545.5 162.1 500 228.5 41.9

Chungchun 9,368.2 1,1143 119.0 300 431.2 38.7

Yesung 3,932.5 216.9 55.1 100 79.2 36.5

Imjin 5,170.0 752.6 145.6 300 354.8 47.1

Average Maximum Efficiency 423
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Table 10. Utilization Ratio of Hydropower in North Korea

o | o s
(1000kW) (1000kW) )
Aprok 3,256.4 7,562.2 43.1
Dooman 542.0 2,457.1 222
Daedong 237.0 1,927.2 12.3
Chungchun 705.0 1,114.3 63.3
Keumya 180.0 545.5 33.0
Sum 5,740.4 14,060.8 36.2
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