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Estimation of Rainfall Erosivity in North Korea using
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Soil erosion in North Korea has been continued to accelerate by deterioration of topographical conditions.
However, few studies have been conducted to predict the amount of soil loss in North Korea due to limited
data so far. Rainfall erosivity is an important factor to predict the amount of long-term annual soil loss by
USLE (universal soil loss equation). The purpose of this study is to investigate rainfall erosivity, which
presented the potential risk of soil erosion by water, in North Korea. Annual rainfall erosivities for 27 stations
in North Korea for 1983~2010 were calculated using regression models based on modified Institute of
Agricultural Sciences (IAS) index in this study. The result showed that annual average rainfall erosivity
in North Korea ranged from 2,249 to 7,526 and averaged value was 4,947 MJmm ha™ hr' yr'l, which
corresponded to about 70% of annual average rainfall erosivity in South Korea. The finding was that the
potential risk of soil erosion in North Korea has been accelerated by the increase of rainfall erosivity since the

late 1990s.
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Table 1. Regression models for predicting annual average
rainfall erosivity using MIAS index (HRI, 2011).

Regression model Remarks

Classification (Coefficient of determination) (j for MIAS index)

Middle inland R = 8.884MIASI s
(from 961 data) @ = 0.852) )
South coastal R = 7.339MIASI — 4
(from 387 data) (@ = 0.852) )
East coastal R = 5.074MIASI _5
(from 147 data) @ = 0.872) ]

'R, rainfall erosivity (MJmm ha' hr' yr'); MIAS, modified IAS
index (mm).
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Table 2. Classification of region for 27 stations in North Korea.

Classification Station name

Remarks

R i |
egression mode! i for S index)

Kanggye, Chunggang, Huichon,Yangdok, Shingye,

Pyonggang

Middle inland (16) T , R = 8.884MIASI j=3
Sinuiju, Supung, Kusong, Anju, Nampo, Pyongyang,
Yongyon, Sariwon, Haeju, Kaesong
High land (4) Samjiyon, Hyesan, Pungsan, Changjin R = 7.339MIASI j=4
East coastal (7) f;gﬁ;’;ng g}?ﬁj};ﬁ Kimchack, Sinpo, Hamhung, R = 5.074MIASI i=5
'R, rainfall erosivity (MJmm ha'! hr' yr'l); MIAS, modified IAS index (mm).
3] A & o}UrO “1104 A5 0] At 7434
QA= 4,483 MImm ha ' hr ' yr  ®A] FEtA] o] JALSH
223 2|7 9] 4,259 MJmm ha  hr ' yr ' (1970~20091) 7}
G L W3t He s 2102 Uit} (HRI, 2010), Table 3.2
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T At AR WSS yEeRd Aot
Table 404 & &= Ql5z0] {3Ho] Agt 742 1983
~19904l 7]7Fo] 7}&F =31 1991~2000 7] 7kol| oF 20% 7+
Fig. 1. Location of 27 stations for North Korea in this study. ABFETE) 2001~2010E 7] 7] 10% 2713 A o= LERG
c}. o]of Hbal 7241 1A= 1991~20004 7| 7kell 2F 30%
= Aol g Aeds REE Ve AY9S ZH451E], 2000~20109 7|7k oF 119 Z7}8191-8-S
523 A Ax 3 e .
QHH]E*}”? P e B s A Al
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2870 d HE&7|7ke] B3t o7/l Ao ABPA TS W2 vt Ao E veRth 1980 o] % f-2ute]
879 mm 24, JARA|T]0] AL R H 0] 562 mmE 7} A ARt ol S7FkL AL, FURt A el A= 7
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Table 3. Estimated annual mean rainfall erosivity for 27 stations in North Korea (1983~2010).

No. Code Station name ;2151:\{11; Precipitation No. Code Station name eiilslil\f?tl; Precipitation
---------- MJmm ha” hr' yr1 mm ---------- —eeee- MJmm ha” hr” yr1 mm ---------
1 3 Senbong 3,220.3 694.6 15 46 Sinpo 2,413.0 661.1
2 5 Samjiyon 4,482.6 856.0 16 50 Anju 5,654.4 932.8
3 8 Chongjin 2,716.1 621.7 17 52 Yangdok 5,373.5 895.9
4 14 Chunggang 4,117.3 707.9 18 55 Wonsan 5,765.6 1,313.8
5 16 Hyesan 3,380.1 586.6 19 58 Pyongyang 5,464.4 894.7
6 20 Kanggye 5,055.6 822.8 20 60 Nampo 4,088.1 749.3
7 22 Pungsan 3,377.8 561.6 21 61 Changjon 5,873.7 1,420.3
8 25 kimchaek 2,249.3 588.8 22 65 Sariwon 4,761.6 820.8
9 28 Supung 5,737.1 909.6 23 67 Singye 6,806.9 1,020.3
10 31 Changjin 3,7743 628.6 24 68 Yongyon 5,105.5 809.7
11 35 Sinuiju 6,145.2 983.4 25 69 Haeju 6,620.5 1,017.0
12 37 Kusong 7,043.1 1,098.4 26 70 Kaesong 7,526.1 1,179.5
13 39 Huichon 6,121.4 979.3 27 75 Pyonggang 7,181.4 1,142.2
14 41 Hamhung 3,502.8 835.1 Average 4,946.6 879.0
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Annual precipitation and estimated annual rainfall erosivity in Pyongyang
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Fig. 2. Annual precipitation and estimated annual rainfall
erosivity in Pyongyang for 1983~2010.

Table 4. Comparison between annual precipitation and
rainfall erosivity for 3 decades.

Annual average  Annual average

Classification  Station precipitation rainfal erosivity
mm MJmm ha™ hr” yr‘1
1983~1990 27 981.0 5,726.7
1991~2000 27 791.0 4,366.5
2001~2010 27 885.3 4,902.6
1983~2010 27 879.0 4,946.6
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