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Abstract

Imjin River is shared by North and South Korea. As Imjin river flows from North Korea to South Korea,
reliable estimates on the observational flow of the North Korean catchment are essential for water resource
management in South Korea. Since such hydrological information is not shared with South Korea, there
is an increasing risk of failure in flood and drought prevention in South Korea. This study simulates a long-term
continuous streamflow at Imjingyo catchment, one of the upstream catchments of Imjin river. It also estimates
the effect of Hwanggang dam in North Korea on the South Korean catchment in Imjin River. A Probability
Distributed Model (PDM), which is a conceptual rainfall-runoff model, is applied to hydrological data from
1998-2015 at Imjinkyo catchment. The model estimates 8% reduction in streamflow in 2011-2015, which
may result from the changes in runoff characteristics after the construction of Hwanggang dam. Further
study should focus on validating the results of this study and obtaining the reliability of its runoff estimation
using additional data on the North Korean catchment.
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Figure 2. Hydrograph of observed daily discharge and rainfall at Imjingyo catchment of Imjin River(2001.1.1.~2015.9.22.)
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Table 1. Description of probability distributed soil moisture model parameters

Parameters Cmax b
o Maximum storage capacity Degree of spatial variability
Description -
of the catchment of storage capacity in the catchment
Range 1~1000 [mm] 0~2 [-]

Table 2. Schematic description of the two linear reservoir routing model parameters

Parameters rnq rs %(q)
. Residence time Residence time Percentage flow
Description . . . A
quick flow reservoir slow flow reservoir through quick flow

Range 1~15 [dt] 15~300 [at] 0~1 [-]
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Table 3. Results of runoff simulation at Imjingyo catchment of Imjin River

Before constructing
Hwanggang dam

Calibration (2001~2004)

Validation (2005~2007)

Description Cmax b rt(q) rt(s) %(q) Results Results
NSE* 216.8 1.5 2.4 279.2 0.68 0.25 0.52
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Figure 4. Hydrograph of calibration at Imjingyo catchment of Imjin River (2001~2004)
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Table 4. Results of runoff simulation at Imjingyo catchment of Imjin River

After constructing
Hwanggang Dam

Calibration (2008~2010)

Validation (2011~2012)

Description Cmax b rt(q) rt(s) %(q) Results Results
NSE 253.76 0,15 3.50 338.28 0.74 0.43 0.48
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Figure 5. Hydrograph of calibration(2008-2010) at Imjingyo catchment of Imjin River
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