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Abstract

Floodplain in a reservoir is defined as the area naturally formed between the design flood level and the normal pool
level. Located around the dam reservoir, floodplain has been damaged in many different ways including cultivation.
As it is impossible to restore all the damaged floodplain at once, it is necessary to determine their order of priority.
This process considers various factors, among which the flooding frequency is an important hydrologic

characteristic, Different from the floodplains in a river, all the floodplains

around the given dam reservoir have the

same flooding frequency. To overcome this problem, this study proposes to use the cumulative flooding area curve,
which represents the cumulative flooding area corresponding to the reservoir water level. Especially, this study
evaluates the flooding frequency of those water levels corresponding to the cumulative flooding area of 30%, 50%
and 70%. As application examples, this study considers the five restoration candidates each selected in the Andong
Dam, Imha Dam, Youngju Dam and Nam river Dam of the Nakdong River Basin. As a result, the cumulative
flooding area curve was found to well represent the overall shape of the floodplain (i.e., steep—to—mild slope or
mild—to-steep slope). Also, the flooding frequency of those water levels corresponding to the cumulative flooding
area of 30%, 50% and 70% was found to be so effective to quantify the hydrologic characteristics of a floodplain.
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Step 1

Conservation Value Assessment

Ecological Nature Status

* Environment Conservation
Value Assessment
Map(ECVAM)

* Land Cover Map

Step 2

Suitability Evaluation Criteria
* Inland Evaluation Criteria
« Riverside Evaluation Criteria

Step 3 Step 4

Final Site Selection by Review of Riparian Eco-belt
Connecting Inland and Composition and Management
Riverside Priorities Checklist

Fig. 1. Suitable site selection process for riparian eco—belt (K-water, 2020)
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Fig. 2. Comparison of two floodplains with their cumulative flooding area curves
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Table 1. Basic information of five candidate floodplains selected at each dam for restoration

N o Lo

0
-

. Landcover (%)
Dam Floodplain Arf;a Slope Etc. (Water bodies
number (m*) (%) Cropland | Grassland | Bare area | Wetland Forest ’
Drylands)
1 332,433 3.2 84.8 7.8 2.5 - - -
2 132,673 3.1 59.0 - 10.6 15.9 - -
Andong 3 773,975 3.5 93.8 2.4 - 1.6 - -
4 513,837 38 73.5 12.8 - 4.5 - -
5 293,184 5.1 88.7 3.3 - 4.1 - -
1 306,381 3.9 80.3 3.8 - 10.1 - -
2 211,138 2.2 70.0 10.6 - 10.2 - -
Imha 3 44,430 5.3 90.9 4.2 - 2.6 - -
4 289,548 1.7 90.4 5.2 - 1.7 - -
5 166,804 5.8 46.5 44.9 - 4.6 - -
1 30,141 6.4 - 94.1 - - 1.8 4.0
2 180,347 6.1 - 75.4 - 49 11.9 -
Eli:; 3 640,231 23 0.5 94.3 - - 46
4 52,697 5.6 22.0 39.9 - 28.9 - -
5 53,018 6.1 - - - 36.6 - 44.2
1 157,619 6.1 84.2 3.2 - 10.9 -
2 33,083 2.3 75.3 9.9 - - - 9.3
Yeongju 3 61,088 5.6 75.7 4.1 - - 17.1 -
4 50,304 6.1 84.2 - 32 - 10.9 -
5 15,749 53 96.5 0.5 - - - 2.7
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Fig. 4. Location of five candidate floodplains at each dam for restoration
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Table 2. Water stage (elevation) corresponding to the cumulative flooding area of 30%, 50% and 70%

AFLd4-5 motsial
B Z4E o R7HAE 30%, 50%,
FoET Ho] A $97F & ARt
FEHE ZAoR mdstgonz A

70%Eh ¢kt o 2 4= 9ot Table

A~ A= S|
TATE AR

%‘J—’F%ﬁ% 30%,

30% 50% 70% 100%

Dam Site# Area Elevation Area Elevation Area Elevation Area
(km?) (m) (km?) (m) (km? (m) (km?)

1 0.10 1543 0.17 154.6 0.23 154.9 0.33

2 0.04 159.3 0.07 159.6 0.09 159.9 0.13

Andong 3 0.23 150.4 0.39 152.2 0.53 154.4 0.77
4 0.15 155.0 0.26 157.6 0.36 159.3 0.51

5 0.09 154.8 0.15 156.3 0.21 157.9 0.29

1 0.09 159.6 0.15 160.1 0.21 162.2 0.31

2 0.05 160.6 0.08 162.4 0.12 164.1 0.17

Imha 3 0.09 160.5 0.14 162.3 0.20 164.1 0.29
4 0.06 160.8 0.11 162.8 0.15 164.3 0.21

5 0.01 158.8 0.02 159.5 0.03 159.9 0.04

1 0.02 42.5 0.03 442 0.04 44.6 0.05

2 0.01 41.4 0.02 42.7 0.02 44.1 0.03

Nam River 3 0.02 443 0.03 44.6 0.04 44.8 0.05
4 0.19 44.4 0.32 44.6 0.45 44.8 0.64

5 0.05 44.1 0.09 445 0.13 44.8 0.18

1 0.05 159.4 0.08 159.6 0.11 159.9 0.16

2 0.02 155.9 0.03 157.2 0.04 158.5 0.05

Yeongju 3 0.02 154.4 0.03 154.7 0.04 155.0 0.06
4 0.01 161.1 0.02 162.4 0.02 163.4 0.03

5 0.00 159.7 0.01 160.1 0.01 160.8 0.02
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Table 3. Number of flooding days corresponding to the cumulative flooding area of 30%, 50% and 70% (Andong Dam)

Andong Dam
Year 1 2 3 4 5
30% | 50% | 710% | 30% | 50% | 70% | 30% | 50% | 70% | 30% | 50% | 70% | 30% | 50% | 70%
2012 0 0 0 0 0 0 126 25 0 0 0 0 0 0 0
2013 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
2014 0 0 0 0 0 0 0. 0 0 0 0 0 0 0 0
2015 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
2016 0 0 0 0 0 0 12 0 0 0 0 0 0 0 0
2017 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
2018 84 68 21 0 0 0 129 125 80 8 0 0 40 0 0
2019 0 0 0 0 0 0 221 122 0 0 0 0 0 0 0
2020 159 157 148 0 0 0 330 176 159 147 0 0 150 94 0
2021 160 115 66 0 0 0 356 346 144 48 0 0 89 0 0
Avg, 40.3 | 34.0 | 235 0.0 0.0 0.0 117.4 | 79.4 | 383 | 20.3 0.0 0.0 27.9 9.4 0.0
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Fig. 7. Comparison of the number of flooding days corresponding to the cumulative flooding area of 30%, 50% and 70% at each dam
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