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Abstract

Accurately estimating greenhouse gas (GHG) emissions from reservoirs is essential for the compilation of the National
Greenhouse Gas Inventory Report (NIR). However, the current estimation methodology used in the NIR relies
on cadastral statistics based on full water level conditions, which do not account for seasonal fluctuations in water
levels caused by agricultural water demand. As a result, discrepancies may arise between eported and actual emissions.
This study analyzes monthly methane(CH4) emissions from reservoirs based on their actual water surface area.
To estimate surface area variations corresponding to storage rates, domestic reservoirs were classified using shape
indices. The results indicate that shallow reservoirs exhibit greater variability in surface area with changes in water
storage compared to deep reservoirs. When this approach was applied to agricultural reservoirs in Korea, the actual
methane emissions were estimated to be approximately 2,999.12tCO,-eq(7.37%) lower than those reported in the
NIR. These findings suggest that incorporating water surface area changes due to reservoir storage variations is
critical for improving the accuracy of GHG estimations in national inventories.

Key words : Agricultural reservoirs, Seasonal water storage rate, Water surface area, Methane emissions (CHy),
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Fig. 1. Distribution of Agricultural Reservoirs in Korea, RAWRIS

Table 1. Statistics by Reservoir Specification (n=3,412)
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Morphology Index = 1,000Xmean depth(m) X

surface area(m?)™°-°

Reservoir specifications Unit Mean Median ‘ (S.D.) Max Min
surface area ha 12.76 3.36 (59.99) 2,651 0.1
water storage 1,000m’ 502.64 48.40 (4,158.35) 258,562 0.1
basin area ha 438.59 112.00 (1789.81) 76,200 1
beneficial area ha 68.99 9.90 (482.22) 30,266 0.1
year after reservoir construction year 62.92] 68.00 (21.81) 115 1
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Fig. 3. Number and area of reservoir(ha) type distribution by
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Table 2. Descriptive statistics of reservoir morphology index
Variables Definition Mean (S.D.) Min Max
Morphology Index(n=3,412) 21.49 (15.71) 0.17 167.71
Shallow reservoir(n=3) 0.5 or less 0.30 0.15) 0.17 0.46
Normal reservoir(n=865) 0.6 or more ~ 10.4 or less 6.38 (2.50) 0.64 10.39
Deep reservoir(n=2,533) 10.5 or more 26.73 (14.96) 10.50 167.71
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Fig. 2. Distribution chart of the relationship between reservoir surface area and morphology index
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