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ABSTRACT

This study was conducted to provide the preliminary data on preparation for policy decisions regarding the groundwater
supply scheme for N. Korea vulnerable to drought. Agricultural activities oriented to upland field due to the mountainous
terrain more than 79% as well as the diversity of rainfall distribution over the country make more vulnerable to structural
problems in the drought in N. Korea. Therefore, in anticipation of the expansion of exchange policies in agricultural
sector, the available amount of groundwater needed for sustainable water resources supply was estimated for each
administrative district after analyzing alluvium and hydrogeology distribution in N. Korea. Overall, the available amount
of groundwater was estimated to 22.3 billion m® (0.18 million m*/km?). The available amount of groundwater per unit area
in Ryanggangdo and Gaesungsi was appeared very high in each of 0.56 and 0.39 million m*km? respectively, and it
would be interpreted that two districts have relatively wide area of volcanic rocks and alluvium with highly permeable
characteristics, respectively. Finally, to maximize the utilization of this study result, the available amount of groundwater
distribution map was developed on the basis of the 1 x 1 km grid network over the entire N. Korea.
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Table 1. Geological system of Korea

B3] A HEY 7 25

Geologic age Symbol Stratigraphic sequence and lithology
Q3 Pumice, Marine Sediments
Q2 Basalt, Trachyte, Volcanic Rocks
Quaternary
. Q1 Basalt, Trachyte
Cenozoic
Qdol Hoeryung Comp.
Neogene N Hamgyung Gp., Yeonil Gp.
Paleogene Pgr Pongsan Comp., Namsan Granite
K3 Yucheon Gp., Jaedok Gp.
Creta K2 Hayang Gp., Ponghwasan Gp., Neungju Gp., Jinan Gp.
retaceous
K1 Sindong Gp., Hanbongsan Gp., Packchon Gp., Pongchonbong Gp., Seson Gp.
. Ker Amrokgang Comp., Bulgugsa Granite, Hanan Comp.
Mesozoic . .
Jurassic Jgr Daebo Granite, Tanchon Comp.
e 12 Jasong Gp.
Jurassic-Triassic
J1 Daedong Gp.
Triassic Tegr Hyesan Comp., Pyunggang Comp.
L. . P-T Duman Gp.-Pyeongan Gp.
Triassic-Permian
P Duman Gp.
Permian -Devonian PALgr  Namgang Comp., Chongjin Comp., Tumangang Comp.
. Carboniferous C Rimjin Gp.
Paleozoic . .
Devonian D-C Rimjin Gp.
Silurian S Koksan Fm., Wolyangri Fm., Hoedongri Fm.
Ordovician (¢ Great Limestone Gp., Singok Gp., Mandal Gp., Sangsori Gp.
Cambrian E Yangduk Gp., Junghwa Gp., Hukgyo Gp., Mujin Gp., Kopung Gp.
PRor Buncheon Granite, Hongjesa Granite, Sancheon Anorthosite, Riwon Comp., Sakju
g Comp., Pyoksong Comp., Ongjin Comp., Seosan Granitic Gneiss, Yonsan Comp.
Proterozoic PR3 Sangwon Gp. South type, Kuhyun Gp., Paegryung Gp.

PR2 Sangwon Gp. North type,, Jikhyun Gp., Yeoncheon Gp.,
PR1 Wonnam Gp., Yulri Gp., Macheollyong Gp., Musan Gp., Hwanhae Gp.

AR3 Porphyroblastic Gneiss

Archeozoic AR1

Rangrim Gp., Seosan Gp.

ARgr Andol Comp., Ryonhwasan Comp.
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Grouping of Facet according
to administrative districts

v

Selection of test districts
foreach group in S. Korea

v

Geomorphic surface analysis

v

Assessment of the estimated
alluvium areas for test districts

v

Application for the estimation of
alluvium areas in N. Korea

Calculation of the alluvium areas
from precision geological map

Fig. 1. Procedure for estimating alluvium distribution in N.
Korea.
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Table 2. Classification of topographic facet types and the number of administrative districts (in the parenthesis) in N. Korea.

Mean elevation (m)
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<6 Al 21) A2 (7) A3 Ad
Mean topographic 6~12 B1 (5) B2 (52) B3 (3) B4 (2)
slope (°) 12~18 C1 C2 (21) C3 (41) C3 (15)
18< DI D2 D3 (31) D4 (25)
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Fig. 2. Distribution of topographic facet and the case study sites
selection (B2, C3, D3, D4 types) in S. Korea.
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Table 3. Estimated alluvium areas compared to geological maps for 4 representative districts

Topographic facet type (district)

B2 C3 D3 D4
(Yesangun) (Chungjusi) (Chuncheonsi) (Hongcheongun)
Total area (km?) 5423 984.1 1,116.4 1,818.7
Alluvium ratio Map (A) 37.7 17.9 12.0 9.3
(%) Estimation (B) 48.8 39.0 355 32.8
Error (B-A) 11.1 21.1 23.5 23.5
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Fig. 3. Comparison between estimated alluvium and alluvium of geological map.
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Fig. 4. Conceptual structure of filter for contraction the overestimated alluvium area (A) and filter for expansion the underestimated

alluvium area (B).
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Fig. 5. Area correction before and after estimated alluvium.
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after filtering.
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Table 4. Estimated alluvium areas compared to Quaternary deposit area for each administrative district in N. Korea

District Area (km?)* - Area (kn’) . . Ratio
Quaternary deposit (A)* Estimated alluvium (B) (B/A x 100)
Total 122,457.3 16,300.4 18,048.8 110.7
Pyungyangsi 2,629.4 400.0 446.2 111.6
Namposi 828.8 158.2 135.8 85.8
Pyungannamdo 11,866.6 2,128.7 2,284.8 107.3
Pyunganbukdo 12,3932 2,730.1 2,849.9 104.4
Jagangdo 16,764.7 884.7 1,146.4 129.6
Ryanggangdo 13,888.4 318.5 553.7 173.8
Hamgyungbukdo 16,738.0 1,910.1 2,178.2 114.0
Hamgyungnamdo 18,602.8 1,385.5 1,692.9 122.2
Hwanghaebukdo 8,153.7 1,678.3 1,689.8 100.7
Hwanghaenamdo 8,196.5 2,552.7 2,682.7 105.1
Gaesungsi 1,308.6 959.2 906.1 94.5
Gangwondo 11,086.6 1,194.3 1,482.3 124.1
* Reference: EBP (1990)
Table 5. Mean thickness and storativity for each hydrogeologic unit
Hydrogeologic unit Thickness (m)  Storage coefficient Hydrogeologic unit Thickness (m)  Storage coefficient
Q3 60 0.05050 P-T 35 0.00006
Q2 60 0.05050 P 35 0.00006
Q1 2.8 0.00005 PALgr 35 0.00006
Qa 10 0.05500 C 35 0.00006
Qdol 50 0.00005 S 35 0.00006
N 28.8 0.05001 (0] 10.1 0.05001
Pgr 50 0.00005 E 35 0.00006
K3 35 0.00006 PRgr 50 0.00005
K2 35 0.00006 PR3 35 0.00006
K1 35 0.00006 PR2 35 0.00006
Kgr 50 0.00005 PRI 35 0.00006
Jgr 50 0.00005 AR3 35 0.00006
2 35 0.00006 ARI 35 0.00006
J1 35 0.00006 ARgr 7.5 0.00005

Ter 50 0.00005
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Fig. 7. Map for the estimated available amount of groundwater in N. Korea.
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Table 6. Estimated available amount of groundwater for each administrative district in N. Korea

Estimated available

Groundwater per

District Area (kar’) amount of groundwater (m®) unit area (m*/km?)
Total 122,457.3 22,323,989,695 182,300.2
Pyungyangsi 2,629.4 451,927,135 171,874.6
Namposi 828.8 78,204,906 94,359.2
Pyungannamdo 11,866.6 1,686,924,150 142,157.3
Pyunganbukdo 12,393.2 1,590,082,352 128,302.8
Jagangdo 16,764.7 739,080,371 44,085.5
Ryanggangdo 13,888.4 7,833,949,996 564,064.3
Hamgyungbukdo 16,738.0 4,595,973,741 274,583.2
Hamgyungnamdo 18,602.8 1,444,662,200 77,658.3
Hwanghaebukdo 8,153.7 1,004,941,521 123,249.8
Hwanghaenamdo 8,196.5 1,457,351,280 177,801.7
Gaesungsi 1,308.6 505,118,574 385,999.2
Gangwondo 11,086.6 935,773,469 84,405.8
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