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According to the 'Safety Evaluation Detailed Instructions (Dam); , precise safety inspection is carried out for
dams that exceed a certain scale. However, as the Hydrological Safety Evaluation from various evaluation
standards is designed to evaluate the safety of existing dams considering PMF, the evaluation is much less
applicable for most agricultural reservoirs. Therefore, the Hydrological Safety Guidelines for agricultural
reservoirs are expected to be re-evaluated considering the diverse risk factors with the coefficient model and
AHP in this study. The coefficient model has been developed by selecting the hydrological safety
superordinate-subordinate evaluation factors to reflect diverse risk factors of agricultural reservoirs. After
calculating the sum of indicators score for each evaluation factors, validation procedures were performed for
the questionnaire which a panel answered. The practical coefficient has eventually been estimated for the
hydrological safety evaluation considering the diverse risk factors. The conclusions acquired based on the
study done are that both most agricultural reservoirs were classified as flood defense capability is insufficient
and agricultural reservoirs which meet embankment-freeboard standards considering PMF was overestimated.
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Fig 1. The Location of Target Reservoirs

Table 1. The Scope of Target Reservoirs

Total Class of
. Embankment Spillway .
Region reservoir  (Downstream
type type " :
capacity river
. Overflow
Fill dam . Above
. spillway Above .
Jeonnam|  (agricultural . o regional
. (Side 100 Milm 1
Teservoirs) river
channel)
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Table 3. The Last Evaluation Factors

Evaluation factors

Superordinate factors

Subordinate factors

Embankment-freeboard

Considering probable precipitation(frequency of 200years)

Considering probable maximum flood

Discharge capacity

Considering Probable precipitation(frequency of 200years)

of outlet channel

Considering probable maximum flood

Levee-freeboard

Considering spillway discharge in case of probable precipitation(frequency of 200years)

Maintenance status

Maintenance status class of Safety evaluation

Potential flood losses

Upstream flooded area in case of probable maximum flood

Probable precipitation(frequency of 200years)

Catchment area

Precipitation estimation factors

Runoff curve number(CNIIT)

Time of concentration(Tc)

Table 2. The First Evaluation Factors

Evaluation factors

Superordinate factors

Subordinate factors

Embankment-freeboard

Considering probable precipitation(frequency of 200years)

Considering probable maximum flood

Discharge capacity
of outlet channel

Considering design flood

Levee-freeboard

Considering spillway discharge in case of probable precipitation(frequency of 200years)

Active storage

Embankment

Maintenance status

Spillway and outlet channel

Intake works

Mechanical and electrical facilities

Flooded area in case of flooding

Potential flood losses

Up/downstream property losses in case of flooding

Up/downstream life losses in case of flooding

Probable precipitation(frequency of 200years)

Probable maximum precipitation

Precipitation estimation factors

Catchment area

Runoff curve number(CNIII)

Time of concentration(Tc)
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Before verification After Verification
No. X Subordinate factors No. . Subordinate factors
Superordinate factors L . Superordinate factors L L
(Precipitation estimation factors) (Precipitation estimation factors)
1 0 0 1 0 0
2 0.3388 0 2 0.0765 0
3 0.0896 0.0053 3 0.0896 0.0053
4 0.1292 0.1292 4 0.0511 0.0511
5 0.0618 0 5 0.0618 0
6 0.145 0.1292 6 0.0728 0.0817
7 0.2809 0 7 0.0896 0
8 0.4151 0.2071 8 0.0511 0.0511
9 0 0.4151 9 0 0.0765
10 0 0.4151 10 0 0.0765
11 0.3501 0.1764 11 0.0308 0.0817
12 0 0.1292 12 0 0.0817
13 0.0174 0.0053 13 0.0174 0.0053
14 0.2809 0 14 0.0679 0
15 0.2809 0.0174 15 0.0896 0.0174
16 0.0817 0.2809 16 0.0817 0.0679
17 0.0035 0.0511 17 0.0035 0.0511
18 0 0 18 0 0
19 0.2809 0.4151 19 0.0765 0.0679
20 0.2809 0.496 20 0.0765 0.0511
21 0.0174 0.0025 21 0.0174 0.0025
22 0.1986 0.1179 22 0.0765 0.0896
23 0 0 23 0 0
Table 5. The Last Priority of Each Evaluation Factors
Superordinate factors I(D]ilgcr;tlb)/ Subordinate factors LocaancmVGlobal
Embankment-freeboard
Embankment 26.8% considering probable precipitation(frequency of 200years) 78.7% 21.10%
-freeboard ] Embankment—freebpard 21.3% 570%
considering probable maximum flood . |
Discharge capacity of outlet channel
Discharge capacity 18.8% considering Proba%le pr%cipti};ation(frequency of 200vears) 64.2% 12.08%
of outlet channel Discharge capacity of outlet channel 35.8% 6.72%
considering probable maximum flood . |
Maintenance status 27.0% - 100.0% 27.00%
Levee-freeboard 5.5% - 100.0% 5.50%
rofential 11.6% - 100.0% | 11.60%
- Fkble prepaion
Precipitation estimation 10.3% Catchment area 36.7% 3.78%
Runoff curve number 13.1% 1.35%
Time of concentration 9.8% 1.01%

rok

H2EX|EHE|R| M| 16 25 (2014) 241



Development and Application of Hydrological Safety Evaluation Guidelines for Agricultural Reservoir with AHP

Table 6. The Result of Hydrological Safety Evaluation

a Existing evaluation standards Alternative evaluation standards
ass
(Safety Evaluation Detailed Instructions) (Coefficient model)
A Yangchon(5.0) Daeryoung(5.0)
Koosi(4.0) Hyokok(4.0) Sachun(4.0)
Samhung(4.0) Damyang(4.0) Moonsoo(4.0)
Jangchi(4.0) Sooyang(4.0) Koonkok(4.0) .
B Yangchon(4.24) Daeryoung(3.81) Koosi(3.70)
Kamdon(4.0) Backyong(4.0) Chuneun(4.0)
Boolkab(4.0) Kooman(4.0) Warnam(4.0)
Youlchi(4.0) Baekwoon(4.0) Daedong(4.0)
Hyokok(3.42
yokok(3.42) Sachun(3.41) Backyong(2.83)
Samhung(3.41)
. Damyang(3.39) Moonsoo(3.34)
Jangchi(3.32)
Sooyang(3.31) Koonkok(3.29)
C - Kamdon(3.23)
Warchun(3.18) Chuneun(3.16)
Yuchun(3.13)
. Kooman(3.07) Warnam(3.07)
Youlchi(3.04) G u(2.97) Dacdong(2.85)
an; . aedong(2.
Boolkab(2.83) wang econg
D - Kooseong(2.49) Backwoon(2.25)
E Warchun(1.3) Yuchun(1.3) Gwangju(1.3)
Kooseong(1.3)
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