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Construction of the large scale problem adaptation system of DEA,
and a setup of the sediment-related disaster dangerous place ranking using it
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Abstract

Contrary to expectation, there has not been much progress to date as far as the construction of countermeasures against
sediment-related disasters is concerned. In order to advance these construction projects efficiently, it is important to
examine the risk-ranking of dangerous spots for sediment-related disasters in order to determine construction priorities.
However, there is currently no unified analytical technique to address this issue and this poses a problem to each self-
governing body. As a method to solve this problem, the risk-ranking determination method for public works using Data
Envelopment Analysis (DEA) is proposed. However, since DEA is an analytical method that searches for the relative
efficiency of data, one of its drawbacks is the long computational time. In order to perform an investigation involving a
large number of data, such as in the analysis of dangerous spots for sediment-related disasters, it is therefore necessary
to examine the new calculation model for the purpose of increasing its processing efficiency. )
In this study, a distributed computational model that enabled the processing of large amount of data by DEA was
examined. Moreover, this computational model was applied to the determination of ranking of dangerous spots within
Yamaguchi Prefecture regarding sediment-related disasters.
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Fig.1 The conceptual figure of DEA
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Table1 The list of the numbers of sediment-related disaster
dangerous places in Yamaguchi
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Fig.2 The flow chart of “a primary and the final” model
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Table2 Comparison of an efficient frontier data
(a) ZEEL
D | WE | W | RE | AR | AR oo | R
T8 5%
191 TR TR 0.789 469 11 1 1.14802
254 | REEER g 10. 470 143 5 2 1.12282
30 ITER gl 8.980 240 12 2 1.11833
32 BTER SHET 10.040 266 11 1 1.01874
(b) FE-HBEEFTN (Ul DEA )
D | W | W | RE | ARFH |G| an i | kR
LR
191 TR T 0.789 469 11 1 1.14802
254 RET MY 10. 470 143 5 2 1.12282
30 ITER SRET 8.980 240 12 2 1.11833
32 TFTER ST 10. 040 266 11 1 1.01874
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Table3 The example which setting ranking does not adjust
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118 GAlinil 7.840 24 1 1 54 54
241 HEHRr 10. 490 40 2 0 55 56
213 -5 4] 10. 300 48 2 0 56 57
116 Il 9.770 102 2 0 57 58
250 AT 10. 630 21 1 0 58 60
268 AT 9. 380 54 3 0 59 61
193 TR 9.710 139 1 0 60 62
194 THTH 9.550 137 1 0 61 63
234 =Rl 9. 640 130 0 0 62 64
76 _pamr 9.290 134 1 0 63 65
110 e 8.980 116 2 0 64 66
22 S JLHT 8.810 92 3 0 65 59
147 By RFTh 7.820 121 3 0 66 55
103 yN=1i] 8. 540 118 2 0 67 67
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Fig.3 The conceptual figure of control data
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Fig.4 The corrected flow chart of “a primary and the final” model
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Table 5(1) Ranking of the dangerous our place of steep slope in Yamaguchi (a natural slope, the 10 th place of higher rank)
o | BEER L ww WK | RIE | AR | AR | gETEEE |
106 20110116 TR T 1. 74857 43 4 2 1
2528 328 10051 ITER =N 1.58126 62 4 2 2

31 201 10032 T TR 1.73598 25 3 2 3
2166 303 10003 KEE vl 1.71675 38 4 1 4
1522 208 1 0126 HET HETH 1.53516 28 3 2 5
122 20110137 T W TET 1.78533 4 0 2 6
1020 | 20410020 #ifi il 1.80482 168 1 0 7
951 203 1 0136 i i g 1. 62265 209 0 0 8
218 201 I 0259 TR T 1.71635 90 2 0 9
1799 211 1 0002 EM RMAH 1.63309 56 2 1 10
505 20110771 TR TR 1.79716 109 0 0 11
132 20110151 TEaT TETH 1.99112 22 0 0 12
3495 506 10028 By R ZEARHT 1.79777 1 3 0 13
3342 502 10021 Py AR e F T 1.73947 0 0 2 14
1033 204 10034 Xl Fli 1.71553 0 2 15
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Table 5(2) Ranking of a mountain stream with the danger of debris flow in Yamaguchi (the 10 th place of higher rank)
o | BEEE L wn W | GRE | ARFH | SR | TR | iR
145 208- 1 -145 aHEil HEM 0. 45422 257 1 1 1
2346 | 211-1-055 BM M 0. 40278 1 10 0 2
1302 | 207-1-071 THATH TR 0.50451 148 1 0 3
277 324-1-026 BTER AR 0. 45422 36 4 2 4
303 326-1-008 IABTER $RET 0.47414 56 3 2 5
1995 | 213-1-013 FEHH EHRT 0.50920 21 3 2 6
1541 | 206-1-026 2640 il 0. 48059 1 0 3 7
1663 | 381-1-023 MR FE BT 0. 37757 5 0 3 8
739 341-1-023 HEETB - Egmr 0. 42596 25 4 1 9
2104 | 201-1-003 T T 0.42115 12 5 0 10
25 208-1-025 AEW HEW 0. 48275 85 1 1 11
2340 | 211-1-049 M M 0. 49209 0 0 2 12
1646 | 381-1-005 R & AT 0. 40432 6 1 2 13
1299 | 207-1-066 TARTT THRT 0. 45240 3 0 2 14
1944 | 505—1-004 T AR te0 HAT 0. 48294 9 3 1 15
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Table 5(3) Ranking of the dangerous place of the landslide in Yamaguchi (the 10 th place of higher rank)
o | BUES | mw T | RRE | AREH | SRERE | TR | g
191 201-01 TR T 9.780 469 11 1 1
30 326-05 ATTER it 8.980 240 12 2 2
32 326-07 ITER L] 10. 040 266 11 1 3
80 341-07 TEEER _kpguy 9.070 417 7 1 4
192 201-02 TET T 9.190 399 3 1 5
257 483-14 KEEER il 10. 610 309 1 0 6
254 483-11 KEE LI 10. 470 143 5 2 7
26 326-01 ABTER $RAT 8.750 91 8 2 8
143 214-05 kT TG 9.040 47 8 0 9
261 483-18 REH TRAHT 10. 470 136 1 1 10
148 206-02 il RiHETH 7.730 162 3 2 11
29 326-04 IAITHL SHET 8.490 81 4 2 12
262 483-19 REE THAHT 10.550 149 4 0 13
164 203-07 i]myin ilmyin 8. 950 78 0 2 14
216 444-08 BIHE 540 8.690 18 0 2 15
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Fig.5(1) Steep slope collapse dangerous place (natural slope rank I) distribution map (even about 10% of higher ranks, the 350 th
place)
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Fig.5(2) Mountain stream (rank I) distribution map with the danger of a debris flow (about 10% of higher ranks, the 250 th place)
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Fig.5(3) The dangerous place of the landslide distribution map in Yamaguchi (the 50 th place of higher rank)
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