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A Development of Fuzzy-Logic Application for Improving Safety Diagnosis Rating Method of
Agricultural Fill Dam
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Yun, Sung-wook * Yu, Chan

ABSTRACT

In this study, it was developed and verified an application method of fuzzy-logic theory to the rating process of agricultural fill dam safety.
A fuzzy-logic is very famous logical system when some decision making is made on the status of a lack of information. Three proxies were
selected and configured membership functions (MFs) and these MFs were activated in the process of fuzzification procedures. Fuzzified vlaues
were passed through the rule-based inference system, then fire strength could classified among cases of the rule-based inference system. To
obtain final results, Mandani-type was adapted in the defuzzification process. As the results, it was shown the developed system can give a
correct results that was compared with Matlab - fuzzy inference function. More ever it could perform the detailed analysis and improvement
on the infrastructure safety rating process using classical diagnosis method.
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Table 1 Summary of national agricutural infrastructures

o Total KRC’ Regional government
classification
No. Area (ha) No. Area (ha) No. Area (ha)
Reservior 17,313 440,281 3,403 337,561 13,910 102,720
Pumping station 8,233 181,947 4,473 153,606 3,760 28,341
Inlet weir 45,643 100,918 5,891 7,618 39,752 93,300
Tide embankment 1,597 - 144 - 1,453 -
etc. - 4,730 - - - 4,730
Total 72,786 727,876 13,911 498,785 58,875 229,091
'KRC : Korea Rural Community Corp,
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Fig. 1 Locations of weather stations
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Fig, 2 Schematic diagram of fuzzy—logic process
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Table 2 Analysis on mean daily rainfall with province (1988, 1. 1~2017. 12, 31)

v Ay Me'an Frequency of rain event with ranges ey
i Total . daily .
Province rainy davs rainfall rainfall Variance <10 |10~20120~50 | 50~80 80 300 500 over 80 mm/d
YOS mmid) - - T <300 | ~500 (ratio)
(mm/d)
. 86.7
Gyeonggi 3937.7 343.0 10.5 5441 |30135| 387.3 | 373.3 | 1128 | 855 1.2 0.0 (2.2%)
. (]
Chungbuk 4153.6 304.0 95 376.3 |3152.4| 4244 | 4148 | 1278 | 34.4 0.2 0.0 (32'3)
Chungnam 42278 264.6 9.3 3872 |32475| 4138 | 3922 | 133.3 | 39.2 0.2 0.0 (32'3)
. (]
Jeonbuk 4580.0 420.0 9.4 348.0 |3267.0| 459.3 | 4183 | 1354 | 333 04 0.0 (33;';)
. (]
Jeonnam 4913.0 404.0 10.1 4427 |3043.4| 419.1 | 401.1 | 150.1 | 38.6 1.0 0.0 (32'5)
229
Gyeongbuk 4062.0 516.4 9.2 3243 |2879.8| 4129 | 393.0 | 119.3 | 22.7 0.1 0.1 (0.6%)
. (]
Gyeongnam 4041.0 439.0 124 586.3 |2609.6| 417.7 | 4659 | 174.0 | 52.4 11 0.0 (153'3)
. (]

Table 3 Ranking of province with cost of natural disaster damage
and Re—scaling (2009~2018, MolS, 2017, 2018)

Rank Province | Total (1,000 won) | Re-scaling
1 Jeonnam 717,646,961 1.00000
2 Gyeonggi 556,377,698 0.77504
3 gyeongnam 493,468,115 0.68728
4 Jeonbuk 327,445,684 0.45568
5 Chungnam 301,969,733 0.42015
6 Kyeongbuk 280,394,977 0.39005
7 Kangwon 262,956,185 0.36572
8 Pusan 189,665,579 0.26349
9 Jeju 181,991,073 0.25278
10 Chanungbuk 92,271,065 0.12763
11 Ulsan 80,225,300 0.11082
12 Seoul 55,950,176 0.07696
13 Incheon 26,514,605 0.03590
14 Gwangju 22,413,083 0.03018
15 Daejeon 5,752,405 0.00694
16 Sejong 1,070,582 0.00040
17 Daegu 780,472 -

N

Table 32 2| 10137 2|28 AFAAsfof] 22k ujsfel

EEH51e] 1 2912 Lhehl Aol Table 4% 2 74
F SO BEAARE Ao Aagfae) ot

Table 4 Ranking of regional sectors with cost of natural disaster
damage and Re—scaling (KRC, 2010~2016)

Rank | Regional office | Total (1,000 won) | Re-scaling
1 Gyeonggi 11,441,373 0.586
2 Jeonbuk 6,357,646 0.504
3 Chungnam 4,121,889 0.274
4 Gyeongnam 3,556,084 0.322
5 Kyeongbuk 1,496,562 0.079
6 Chungbuk 993,694 0.046
7 Jeonnam 960,701 0.227
8 Keumgang 680,000 0.079
9 Kangwon 435,833 0.015

waolal 1 EEBGS A SRR Heat Rolth A,
A7), A, F4 12)n A So| Hairt A ejow 5t
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ol Table 2014 & U7 WHAS0L AL 80
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[e)
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=2
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utetbi] 80 DPY%7} ol A9E2 54 25 o & RYske
AL 2 WAE I SHA L of Hl&o] = UARE AUA v
AL vl ke Ao 2 eyt ol HelAdE
Of A7k ALz A7 v, o] AlEdEe] e

= AR dEE

A= A6SA Al4F, 2023 « 37
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Fig. 3 80 DP% vs, Damage cost
(National based)
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Fig. 4 80 DP% vs, Damage cost

(KRC based)
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Table 5 The number of structures and ratio with types of regional sectors

i 1 classs 2 class 3 class 1 + 3 class

Region No of structures : : : :
No. ratio No. ratio No. ratio No. Ratio
Gyeonggi 658 105 16.0% 52 7.9% 501 76.1% 606 92.1%
Chungbuk 954 104 10.9% 87 9.1% 763 80.0% 867 90.9%
Chungnam 1,489 180 12.1% 152 10.2% 1,157 77.7% 1,337 90.0%
Jeonbuk 1,667 148 8.9% 302 18.1% 1,217 73.0% 1,365 81.9%
Jeonnam 2,727 300 11.0% 860 31.5% 1,567 57.5% 1,867 68.5%
Kyeongbuk 2,075 238 11.5% 481 23.2% 1,356 65.3% 1,594 76.8%
Gyeongnam 2,201 235 10.7% 523 23.8% 1,443 65.6% 1,678 76.2%
Sum 11,771 1,310 11.1% 2,457 20.9% 8,004 68.0% 9,314 79.1%
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Table 6 Fire strength results
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