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Applying Game Theory for Strategy Transboundary River
: the case of Han River in North and South Koreans
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Abstract

This study aims to set up the appropriate strategies for the transboundary river between South and
North Korea. We took the example of Bukhan River which penetrates both Koreas to illustrate this
idea, and applied Game Theory to get the solutions. Previous studies have mainly dealt with
counterplan in case of confliction. On the contrary, this study has the premise that there could be
much more cooperations. The analysis shows that the best choice is to develop the basin together.
For example, they can make up development plan for Imjin basin which ranges from North Korea and
South. As the result, South Korea can get the stable water volume in the river and North Korea can
have the chances for economic revitalization.
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Fig. 1. System Dynamics Model for Transboundary River Game
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Table 1. Decrement Power Supply after Dam Construction
power plant Hwacheon | Chuncheon | Uiam | Cheongpyeong | Paldang Total
installed capacity .
(ten thousand kW) 10.8 5.76 4.50 7.96 8.00(12.0%) | 37.02(41.02)
annual power supply (Gwh) 313 166 158 282 297 1,317
annual power' supply before dam 951 127 165 930 434 1257
construction (Gwh/year)
annual powe{ supply after dam 129 167 120 209 303 983
construction (Gwh/year)
reduction rate(%) 25 16 27 25 30 214

source: Ministry of Construction and Transportation, 1997, 2002; Sunwoo, 1986
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remark
reduction rate
4%
(after 3 years)
reduction rate
2%
(after 3 years)
Total
862

: hundred million won)
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SMP+10
(unit
others

677.38
711.25
107.29
86.04
94.64
66.18
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fixed

406

water use
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below 1MW
above 1MW
below 1MW

456

section
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power generation

general
other

facility
capacity
standard
above 3kW
above 10kW

below SMW

North-Korea(upstream)
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renewable
energy
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source using

Table 2. Guideline of Electric Power using Renewable Energies
source: Ministry of Commerce, Industry and Energy, 2006
Table 3. Benefit of Ttransboundary River without Imnam Dam
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Table 5. Benefits and Profit of Transboundary River without Dam(water quantity allocation South:North = 7:3)

(unit = hundred million won)

power water use others total s
generation (Payoff)
North Korea (upstream) 201 52 - 254 72
South Korea (downstream) 319 284 - 603 316

Table 6. Payoff Matrix by Water Allocation Scenarios

(Unit: 100million Won/year)

North
Flow allocation abandon Imnam Dam
No flow to South .
(70% to South) Construction
235 (N) 72 0
(D Noncooperative
P 0 (S) 316 452
, , 235 104 113
South @ Unlinked Assistance
0 284 339
) ) 235 + t 104 + t 113 + t
@ Interlinked compensation
a 284+m 339+m
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Fig. 2. Payoff of North and South According to Flow Allocation
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South Korea

downstream of Imjin River estuary

e Stable management of North Han River water
resources at downstream region

e Flood control at Imjin River Basin
e Exploitation of sand and aggregate at
e Activation of inter-Korea exchange

e Protection of river ecosystem

North Korea

damage

e Establishment of commercial port for inter-Korea
trade

e Exploitation of sand and aggregate

e Development tourist complex

e Countermeasure against flood and drought
e Water resources for agriculture

e Water for Industrial and recreational use

e Hydropower production

Table 7. Interests of South and North in Case of Cooperation
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