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Energy Usage and Emissions of Air Pollutants in North Korea
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Abstract

Data on the energy usage including biomass, emissions of air pollutants (SO,, NO,, CO), and the air quality in
North Korea are analyzed. The energy usage in North Korea has decreased in the 1990s and thus, the emission
amount of air pollutants. Coal and biomass constitute a major fraction of energy sources since the 1990s. It isiden-
tified that the emission amount of air pollutants per unit energy consumption in North Korea is much higher than
South Korea for the period data are available (since 1990) implying that the air pollutant emission management
system in North Koreais inadequate. In particular, the amount of biomass burning for household cooking and heat-
ing is significant with the huge emissions of air pollutants such as CO and organic species both in the gas and aero-
sol phase. Furthermore, it is found that the existing energy usage and air pollutant emission data are not consistent

in biomass burning related data.
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Fig. 1. Primary energy consumption per capita in North
and South Korea and world total (Korean Statistical
Information Service, 2010a).
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Fig. 2. Primary energy consumption in North Korea (Korean
Statistical Information Service, 2010b).
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Table 1. Final consumption of biomass in North Korea.

(unit: TJ)
1990 1996 2000

IEA (2010) 39,971 42,639 42,077
Nautilus Institute (2000) 365,583 359,025 350,891
X

401 M Elec.

30+ Charcoal

20+ W Wood/biomass

10 [ Ref. prod

[ Coadl, Coke

1990 1996 2000

Fig. 3. Final energy consumption for North Korea in 1990,
1996, 2000 (Nautilus Institute, 2000).
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Fig. 4. Electric power generation (Korean Statistical Infor-
mation Service, 2010c).
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Fig. 5. NO, emission in South Korea and North Korea
(Ohara et al., 2007).
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Fig. 6. Trend of the NO, concentration at Pyongyang and
Seoul (UNEP, 2003).

Table 2. NO, emission in North Korea. (unit: tonne)

2001 2003
NO, 33,766Y 69,0872
223,000° 218,0007

DKim (2003), 2Kim and Kim (2008), YOharaet al. (2007)
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Fig. 7. SO, emission in South Korea and North Korea
(Ohara et al., 2007).
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Table 3. SO, emission in North Korea. (unit: tonne)

2001 2003
SO, 379,846Y 145,849?
249,000% 244,000°

DKim (2003), ?Kim and Kim (2008), ¥Ohara et al. (2007)

Table 4. CO emission in 2000 (Streets et al., 2003).
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Fig. 9. CO emission in North Korea (Kim, 2003).
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Fig. 10. CO emission in South Korea (Environmental Sta-
tistical Information, 2010).

(unit: Gg (%))

Domestic

Domestic

Biomass

Industry biofuels fossil fuels Transport burning Tota
North Korea 1105.80 1426.34 3.29 836.56 183.66 3555.65
(31.1) (40.1) 0.1) (23.5) (5.2 (100)
South Korea 704.69 88.36 5.96 1856.91 167.69 2823.61
(25.0) (31 0.2 (65.8) (5.9 (100)
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Table 5. Fuel use and vegetation burned in Asia in 2000 (Streets et al., 2003). (unit: 10 J)
Industry Domestic Transport Power Biomass burned (Tg)
Cod Ol Other Coad Biofud Other Allfudls Cod Oil Other SN poeg  CrOP
Grassland residue
South Korea 232 1042 281 0 13 810 1175 752 373 230 0 0 2
North Korea 651 12 21 0 294 24 57 199 0 0 0 1 1
Table 6. Ambient air quality standards by class in North Korea (UNEP, 2003). (unit: mg/m®)
Special class 1st grade 2nd grade 3rd grade
Substances i
Daily A day 1 2 1 2 1 2
maximum average
Suspended matters 0.05 0.03 0.1 0.05 0.3 0.1 05 0.2
SO, 0.05 0.03 0.1 0.05 0.3 0.1 0.5 0.15
NO, 0.04 0.01 0.06 0.03 0.1 0.04 0.15 0.05
CcO 3.0 1.0 4.0 2.0 6.0 3.0 15.0 10.0
Oxidant 0.05 0.02 0.1 0.03 0.12 0.04 0.14 0.06

Specia grade: natural reserves/areas under particular concern by the country
1st grade: resort, health cure site, recreation site, tourist site

2nd grade: residential area

3rd grade: industrial area
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