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ABSTRACT

This research maps buildings which are potential to be vertical shelter in Padang. According to the Regional
Disaster Management Agency of Padang, there are 62 buildings which can be used as shelter. The parameters
used to determine the buildings which can be used as vertical shelter are the building locations measured by
the distance of the building to the shoreline, the capacity, the height of the building and the length of time
required for tsunami evacuation. The system is made using the Election et Choix Traduisant La Realite
(ELECTRE) method to determine buildings which are potential to be vertical shelter location. The system
worked in Padang Utara Sub- district. The results show that 5 shelters from 8 public shelters can be used as
a place for evacuation, with an estimated capacity of approximately 21,000 people.
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1. INTRODUCTION

There have been many research carried out
for years about the earthquake and tsunami which
occurred in Padang. These were done by the
possibility of large-scale earthquakes and tsunamis
according to experts [1][2]. One of the research
carried out is "The Tsunami Danger Analysis in the
Future (Megathrust) in Padang" [3], which is
supported by the research "Stochastic Analysis and
Uncertainty of Tsunami Wave Height Using a
Random Source Parameter Model that Targets a
Tohoku-type Earthquake Faults" [4].

This research tries to find the potential
tsunami danger of earthquake above 8.5 on the
richter scale, then uses the stochastic tsunami
simulation method to find the magnitude of the
tsunami wave height that will occur. The results
show that for a large earthquake in the future
(Megathrust) in Padang the maximum height can
reach 20 m. In addition, there is also the research
about "Feasibility of the Tsunami Evacuation Path in
Padang Utara sub-district, Padang" [5]. This
research aims to analyze spatial structures related to
the feasibility of tsunami evacuation lines in Padang
Utara sub-district. The results show that the tsunami

evacuation route in Padang Utara sub-district is
classified as inappropriate as an evacuation route
because there is a barrier point which will later cause
congestion on each tsunami evacuation route. From
these research, it is known that the tsunami height
and evacuation route in Padang are references for the
number of victims who will be affected by the
earthquake and tsunami disaster. Therefore, an effort
is needed in handling and mitigating to reduce the
number of victims who will be affected by this
earthquake and tsunami [6][7][8]. With no research
ever found in determining the location of vertical
shelters using decision makers, in the form of the
Election et Choix Traduisant La Realite (ELECTRE)
method by making a vertical shelter in Padang.

One of the ways is the creation of vertical
shelter in Padang. The data is obtained from the
Regional Disaster Management Agency [9]. From
the data, there are 62 buildings that might be used as
Vertical Shelter Location (VSL). These buildings are
spread in various sub-districts in Padang.

2. METHODS

The ELECTRE method is used to prove the
feasibility of the 62 buildings to be vertical shelter.

3184



Journal of Theoretical and Applied Information Technology B
30" November 2019. Vol.97. No 22 ~
© 2005 — ongoing JATIT & LLS -

oY)

ISSN: 1992-8645

Www.jatit.org

E-ISSN: 1817-3195

This method is a decision makers method that
performs ranking sequencing through pairwise
comparisons between suitable alternatives and
criteria [10][11][12]. This method is used in Padang
Utara sub-district which has 8 buildings estimated to
be used as Vertical Shelter Location (VSL).

The ELECTRE method consists of 7 steps
in proving the worthiness of buildings to be VSL
[13][14][15]. The steps are:

1. Comparing pairs of each alternative and criteria
on a normalized scale.

Ni j = —7‘1] (1)
/Z‘il=1ri2j
2. After normalizing, weights are determined for
each criterion expressing its relative
importance (w;) in the form of a matrix.
3. Determine concordance and discordance of

each pair.
Crr = {ilye; = vij} ()
Diy = {jlyk; < vij} 3)

4. Calculate the number of the elements in the
concordance matrix by summing the weights in
the concordance subset.

Cri = Zjec,,Wj 4
To calculate the number of the discordance
matrix element is by dividing the maximum
difference in the criteria number included in the
set of discordance parts with the maximum
difference in the number of all existing criteria.

D = ®)
Yij—Vijllvj

5. After calculating the concordance and the
discordance, the dominant matrix is determined
from concordance and discordance.

6. Determination of the aggregate dominant
matrix as the E matrix.

The final step is done by alternative
elimination, namely the E matrix gives the choice
sequence of each alternative in which Ej;= 1 can be
eliminated at least.

3. RESULT AND DISCUSSION

The ELECTRE method was tested in
Padang Utara Subdistrict, with 8 buildings that were
estimated to be used as shelter by the Padang
Disaster Management Agency. These 8 buildings
will be used as alternatives VSL which can be seen
in Table 1.

Table 1: The Building which is Estimated Could Cite VSL
(Sub-District: North Padang)

Estimated
Distance Buil
l;:l:’:: from ﬂosf- Shelter | ding
Shelter . Shelter . Capa- | Acce
tion Buil . s
time from the din city ssibil
Seaside g ity
(m)
?Zi&ar 60-
Water rﬁ?n 1800 4 200 v
Shelter
SMAN 1
Padang 40-
60 800 4 2000 v
min
State 40-
Vocationa | ¢ 400 4 2000 | v
1 School 5 min
UNP 60-
Faculty of | gg 700 5 1500 v
Education min
Postgradu
ate Of 60-
Padang 80 700 6 1000 v
State min
University
UNP 60-
Library 80 700 6 1000 v
min
Basko 40-
Hotel & 60 1000 8 3500 v
Plaza min
1(\}/Ir§:(t1ue 20-
of West 40 750 2 15000 v
min
Sumatra

Source: Regional Disaster Management Agency Padang City

Criteria are determined as a reference in
decision making. There are 4 factors in determining
VSL, they are: C1 = Shelter distance from the beach,
C2 = Shelter capacity, C3 = Shelter height measured
by the number of building floors, C4 = Evacuation
time needed.

After that, determine the criteria that will be
a reference in decision making. There are 4 criteria
for VSL. They are: 1 = Very bad, 2 = Bad, 3 =
Enough, 4 = Good, 5 = Very good. While the level
of importance which will be used as preference
weight for each criterion will also be assessed, with
the following provisions: 1 = Very low, 2 = Low, 3
= Sufficient, 4 = High, 5 = Very high.
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From the 8 buildings that can be used as
VSL, match rating data is obtained in Table 2.
N = s _ 2
Table 2: VSL Match Rating Data 14— JZ“ 2 V22+432+32422422+22432 442
=1"i1
Alternative Location s 2
/Criteria "y [ c2 [ €3 | c4 | C4 =25 0.26
Al 5 1 3 2 2
A2 "EE 3 2 3 Ny = —2— = 4
A3 2 5 3 2 3 \/2&17‘121 V52+42422432432432442432
A4 3 4 4 2 2 4
A5 313 [ 4 2 | 2 = oas 041
A6 3 3 4 2 2
A7 4 5 5 2 3 N, = —22__ — 5
A8 3 4 2 2 4 22 \lzgzlrizl V12452+52+424+324324524+42
5
. o . =——=0.45
Table 2 is a compatibility rating of the 11.22
selected VSL alternatives with existing criteria. The
highest number of the VSL compatibility rating is ~ N,; = 23 = 23 —
assumed to be the best number. Decision makers are \/Z‘ilzlrizl Vai+aZ432+a 4444245742
given to weight the preferences of each criterion 3
symbolized by w. w is 5,4,3,2. =720~ 029
Based on Table 2 it is obtained the number of T2 _ 3
matrix X which can be seen as follows: 24 \/Za 2 V22+32432422422422+32+42
=1"11
3
3 1 3 27 = _7.68 =0.39
4 % 3 3
S No, = —31 _ 2
‘- 3 4 4 2 31 \/Z‘ll—lrlzl V52+42+22+32+32+32+42 432
B S T B
4
: R T T =5es 020
4: % % 28
T 4 2 4 No, = —132 _ 5
- = 32 qulr%, V12+4+52+52+442+32+32452+42
=11
To complete the matrix using ELECTRE __5 _ 0.45
method, the first step is by normalizing the decision 11.22 '
matrix X.
3
r 5 Nan = 733 —
N,, = —2 = 33 <
11 Jzﬁqﬁi VSZ142122132132432142132 J2i1ﬁﬁ V32132432442 142442452422
3
_ 5 _ =—>_=029
sas 051 10.20
T 1 T34 — 3
N — 12 — N34_ — _
12 Jzalfﬁ, V1Z+52+52+42+32+32452+42 Jziqrﬁ V224324324224224+22+32+42
=11
1 32 _039
=Tz 009 7.68
Now = 113 _ 3 N, = —41 _ 3
13 _-Jza 2 V32+32+432+42+42 442452422 41 nglr% V52+42422+32+432+32+42+37
i=1"i1 =1
3 3
— - =—=10.30
10.20 L 9.85

3186



Journal of Theoretical and Applied Information Technology B
th S |
30" November 2019. Vol.97. No 22 D‘
© 2005 — ongoing JATIT & LLS -
-l_l'\III
ISSN: 1992-8645 Www.jatit.org E-ISSN: 1817-3195
N, = T42 _ 4 N., = Toa _ 2
42 $a 2 V12452452442432432452442 64 5@ 2 V224+32432422422422432442
i=1"i1 i=17i1
4 2
=——=0.36 =—=0.2
11.22 7.68 0.26
Nyo = —43 _ 4 No. — 7 _ 4
BT e V32432432442 +42+42 452422 71 " V2347122732132 132142132
i=1 11 Ziiq 11
4 4
= =0.39 =—=
10.20 9.85 0.41
N — T44 2 N. _ 72 5
a4 \/Za V27 +32+32+22422 422432442 72 Jz“ VI 5157147132132 152142
i=1 Ll =1 1.1
2 5
=—=0.26 =——>=045
7.68 11.22
Nc; = 751 3 No. = 173 5
51 a V52442422432 432432+42+32 T e V32432432442 +42+42+ 52422
Z:l 1 1.1 i=1 Ll
3 5
=—=0. =——=0.49
9.85 0.30 10.20
N — 752 3 N — T74 3
52 54 V12+452+52442+32+32452+442 74 a V22+432+32422+422+22432 442
i=1 Ll Z:l 1 1.1
3 3
= =0.27 =—=
11.22 7.68 0.39
N53 = 153 4 Noi = Tg1 3
5a V32+32+32+42+42+42+52+22 81— 1, V52+42+22+32+32+32+42+32
i=1 11 \/Zl 1 11
4
=——=0.39 =3 -
10.20 985 0.30
Nz, = T54 2 Nao = 782 4
54 ~ V22+32+32+422+422+22+32+472 82 2 V12+52+52142132432 152142
i=1 Ll Z:l 1 1.1
2 4
=-—=0.26 =——=0.36
7.68 11.22
N.. = Te1 3 Nao = Tg3 2
61 a V52+42422+432432+32442432 83 za V32432+32442442442452422
Z:l 1 Ll =1 Ll
3 2
=—=10.30 =——=0.20
9.85 10.20
N — Te62 3 N — g4 _ 4
62 \/Za V12452452442 +32+32+52+42 84 Jza V2132132122522 122132742
=1 1.1 =1 1.1
3 4
= =0.27 =—=
11.22 7.68 0.52
N — T63 4
63 \/Za V32+432432+442442442452422
=1 1.1 . .
—_* 039 The same thing is done from the second row
1020 O to the eighth row, which starts from the first column

to the last column. From the calculation process, the
normalization matrix number is called the N matrix.
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Mos1 009 029 [I.EE-H Table 7: Comparison of V Matrix at Line 1 and 6
041 045 029 0389 Matrix 1 2 3 4
020 045 028 039 Vi1 2.54 0.36 | 0.88 | 0.52
030 036 039 026 V6 152 | 1.07 | 1.18 | 0.52
"= lom o027 03 o026 Results c D | D] C
030 027 033 026
041 045 049 (039 Table 8: Comparison of V Matrix at Line 1 and 7
030 035 020 052 | Matrix 1 2 3 4
After getting the N matrix, the next step is Vi 2.54 1036 | 088 | 0.52
to do the weighting by multiplying the number in the V7 2.03 | 1.78 | 1.47 | 0.78
N matrix with the specified preference number (w). Results C D D D

Matrix V=N. w.
Table 9: Comparison of V Matrix at Line 1 and 8

(254 036 o088 052 | Matrix | 1 2 | 3 | 4
202 178 088 078 V1 2.54 1036|088 | 0.52
10 178 088 078 V8 152 [ 143 [ 059 [ 1.04
152 143 118 052 Results C b | C | D

V= 152 107 118 052

152 107 118 052 Table 10: Comparison of V Matrix at Line 2 and 1
203 178 147 078 Matrix 1 2 3 4
152 143 059 104 V2 2.03 1.78 | 0.88 | 0.78

- = V1 2.54 | 036 | 0.88 | 0.52

The weighting that has been done is
continued by determining concordance and
discordance index by way of comparing matrix V on
line 1 and row 2. To determine the set of

Results D C C C

Table 11: Comparison of V Matrix at Line 2 and 3

concordance (C) and discordance (D) index can be Matrix 1 2 3 4
seen in Table 3 until Table 57. V2 2.03 | 1.78 | 0.88 | 0.78
V3 1.02 1.78 | 0.88 | 0.78
Table 3: Comparison of V Matrix at Line I and 2 Results C C C C
Matrix 1 2 3 4
Vi 254 036 | 0.88 | 0.52 Table 12: Comparison of V Matrix at Line 2 and 4
V2 2.03 1.78 | 0.88 | 0.78 Matrix 1 2 3 4
Results C D C D V2 2.03 1.78 | 0.88 | 0.78
V4 1.52 143 | 1.18 | 0.52
Table 4: Comparison of V Matrix at Line 1 and 3 Results C C D C
Matrix 1 2 3 4
Vi 554 036 | 0.88 | 0.52 Table 13: Comparison of V Matrix at Line 2 and 5
V3 1.02 1.78 | 0.88 | 0.78 Matrix 1 2 3 4
Results C D C D V2 2.03 1.78 | 0.88 | 0.78
V5 1.52 1.07 | 1.18 | 0.52
Table 5: Comparison of V Matrix at Line 1 and 4 Results C C D C
Matrix 1 2 3 4
V1 754 036 | 088 | 052 Table 14: Comparison of V Matrix at Line 2 and 6
V4 1.52 143 | 1.18 | 0.52 Matrix 1 2 3 4
Results C D C C V2 2.03 1.78 | 0.88 | 0.78
A% 1.52 1.07 | 1.18 | 0.52
Table 6: Comparison of V Matrix at Line I and 5 Results C C D C
Matrix 1 2 3 4
V1 254 036 | 0.88 | 0.52 Table 15: Comparison of V Matrix at Line 2 and 7
V5 1.52 1.07 | 1.18 | 0.52 Matrix 1 2 3 4
Results C D D C V2 2.03 1.78 | 0.88 | 0.78

e
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V7 2.03 1.78 | 1.47 | 0.78 Table 24: Comparison of V Matrix at Line 4 and 1
Results C C D C Matrix 1 ) 3 4
V4 1.52 143 | 1.18 | 0.52
Table 16: Comparison of V Matrix at Line 2 and 8 V1 254 036 | 088 | 0.52
Matrix 1 2 3 4 Results D C C C
V2 2.03 1.78 | 0.88 | 0.78
V8 1.52 1.43 | 059 | 1.04 Table 25: Comparison of V Matrix at Line 4 and 2
Results C C C D Matrix 1 2 3 4
V4 1.52 143 | 1.18 | 0.52
Table 17: Comparison of V Matrix at Line 3 and 1 V2 2.03 1.78 | 0.88 | 0.78
Matrix 1 2 3 4 Results D D C D
V3 1.02 1.78 | 0.88 | 0.78
V1 2.54 | 036 | 0.88 | 0.52 Table 26: Comparison of V Matrix at Line 4 and 3
Results D C C C Matrix 1 P) 3 4
V4 1.52 143 | 1.18 | 0.52
Table 18: Comparison of V Matrix at Line 3 and 2 V3 1.02 1.78 | 0.88 | 0.78
Matrix 1 2 3 4 Results C D C D
V3 1.02 1.78 | 0.88 | 0.78
V2 2.03 1.78 | 0.88 | 0.78 Table 27: Comparison of V Matrix at Line 4 and 5
Results D C C C Matrix 1 2 3 4
V4 1.52 143 | 1.18 | 0.52
Table 19: Comparison of V Matrix at Line 3 and 4 V5 1.52 1.07 | 1.18 | 0.52
Matrix 1 2 3 4 Results C C C C
V3 1.02 1.78 | 0.88 | 0.78
V4 1.52 143 | 1.18 | 0.52 Table 28: Comparison of V Matrix at Line 4 and 6
Results D C D C Matrix 1 2 3 4
V4 1.52 143 | 1.18 | 0.52
Table 20: Comparison of V Matrix at Line 3 and 5 V6 1.52 107 | 1.18 | 0.52
Matrix 1 2 3 4 Results C C C C
V3 1.02 1.78 | 0.88 | 0.78
V5 1.52 1.07 | 1.18 | 0.52 Table 29: Comparison of V Matrix at Line 4 and 7
Results D C D C Matrix 1 ) 3 4
V4 1.52 143 | 1.18 | 0.52
Table 21: Comparison of V Matrix at Line 3 and 6 V7 2.03 1.78 | 1.47 | 0.78
Matrix 1 2 3 4 Results D D D D
V3 1.02 1.78 | 0.88 | 0.78
A\ 1.52 1.07 | 1.18 | 0.52 Table 30: Comparison of V Matrix at Line 4 and 8
Results D C D C Matrix 1 2 3 4
V4 1.52 143 | 1.18 | 0.52
Table 22: Comparison of V Matrix at Line 3 and 7 V8 152 1431059 [ 1.04
Matrix 1 2 3 4 Results C C C D
V3 1.02 1.78 | 0.88 | 0.78
V7 2.03 1.78 | 1.47 | 0.78 Table 31: Comparison of V Matrix at Line 5 and 1
Results D C D C Matrix 1 P) 3 4
A4 1.52 1.07 | 1.18 | 0.52
Table 23: Comparison of V Matrix at Line 3 and 8 V1 2.54 036 | 088 | 0.52
Matrix 1 2 3 4 Results D C C C
V3 1.02 1.78 | 0.88 | 0.78
V8 1.52 1.43 | 0.59 | 1.04
Results D C C D

3189



Journal of Theoretical and Applied Information Technology
30" November 2019. Vol.97. No 22

| -
| <%

© 2005 — ongoing JATIT & LLS

" a
S/l

VAN

ISSN: 1992-8645 Www.jatit.org E-ISSN: 1817-3195
Table 32: Comparison of V Matrix at Line 5 and 2 V3 1.02 1.78 | 0.88 | 0.78
Matrix 1 ) 3 4 Results C D C D
V5 1.52 1.07 | 1.18 | 0.52
V2 2.03 1.78 | 0.88 | 0.78 Table 41: Comparison of V Matrix at Line 6 and 4
Results D D C D Matrix 1 2 3 4
V6 1.52 1.07 | 1.18 | 0.52
Table 33: Comparison of V Matrix at Line 5 and 3 V4 1.52 143 | 1.18 | 0.52
Matrix 1 P) 3 4 Results C D C C
V5 1.52 1.07 | 1.18 | 0.52
V3 1.02 1.78 | 0.88 | 0.78 Table 42: Comparison of V Matrix at Line 6 and 5
Results C D C D Matrix 1 2 3 4
Vo 1.52 1.07 | 1.18 | 0.52
Table 34: Comparison of V Matrix at Line 5 and 4 V5 1.52 1.07 | 1.18 | 0.52
Matrix 1 P) 3 4 Results C C C C
A4 1.52 1.07 | 1.18 | 0.52
V4 1.52 143 | 118 | 052 Table 43: Comparison of V Matrix at Line 6 and 7
Results C D C C Matrix 1 2 3 4
Vo 1.52 1.07 | 1.18 | 0.52
Table 35: Comparison of V Matrix at Line 5 and 6 V7 2.03 1.78 | 1.47 | 0.78
Matrix 1 2 3 4 Results D D D D
A4 1.52 1.07 | 1.18 | 0.52
V6 1.52 1.07 | 1.18 | 0.52 Table 44: Comparison of V Matrix at Line 6 and 8
Results C C C C Matrix 1 2 3 4
V6 1.52 1.07 | 1.18 | 0.52
Table 36: Comparison of V Matrix at Line 5 and 7 V8 1.52 143 | 0.59 | 1.04
Matrix 1 2 3 4 Results C D C D
V5 1.52 1.07 | 1.18 | 0.52
V7 203 | 178 | 147 | 0.78 Table 45: Comparison of V Matrix at Line 7 and 1
Results D D D D Matrix 1 2 3 4
V7 2.03 1.78 | 1.47 | 0.78
Table 37: Comparison of V Matrix at Line 5 and 8 Vi 2.54 | 036 | 0.88 | 0.52
Matrix 1 ) 3 4 Results D C C C
V5 1.52 1.07 | 1.18 | 0.52
V8 1.52 143 | 059 | 1.04 Table 46: Comparison of V Matrix at Line 7 and 2
Results C D C D Matrix 1 2 3 4
V7 2.03 1.78 | 1.47 | 0.78
Table 38: Comparison of V Matrix at Line 6 and 1 V2 2.03 1.78 | 0.88 | 0.78
Matrix 1 P) 3 4 Results C C C C
V6 1.52 1.07 | 1.18 | 0.52
V1 2.54 036 | 088 | 0.52 Table 47: Comparison of V Matrix at Line 7 and 3
Results D C C C Matrix 1 2 3 4
\4 2.03 1.78 | 1.47 | 0.78
Table 39: Comparison of V Matrix at Line 6 and 2 V3 1.02 1.78 | 0.88 | 0.78
Matrix 1 P) 3 4 Results C C C C
Vo 1.52 1.07 | 1.18 | 0.52
V2 2.03 1.78 | 0.88 | 0.78 Table 48: Comparison of V Matrix at Line 7 and 4
Results D D C D Matrix 1 2 3 4
\4 2.03 1.78 | 1.47 | 0.78
Table 40: Comparison of V Matrix at Line 6 and 3 V4 1.52 143 | 1.18 | 0.52
Matrix 1 2 3 4 Results C C C C
Vo 1.52 1.07 | 1.18 | 0.52
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Table 49: Comparison of V Matrix at Line 7 and 5 V6 1.52 1.07 | 1.18 | 0.52
Matrix 1 ) 3 4 Results C C D C
V7 2.03 1.78 | 1.47 | 0.78
V5 1.52 1.07 | 1.18 | 0.52 Table 57: Comparison of V Matrix at Line 8 and 7
Results C C C C Matrix 1 2 3 4
V8 1.52 1.43 | 0.59 | 1.04
Table 50: Comparison of V Matrix at Line 7 and 6 \'% 2.03 1.78 | 1.47 | 0.78
Matrix 1 2 3 4 Results D D D C
V7 2.03 1.78 | 1.47 | 0.78
V6 1.52 | 1.07 | 1.18 | 0.52 Then, the comparison of the V matrix is
Results C C C C continued with rows 1 and row 3 until all rows are
fulfilled. Then the next step is to add the number of
Table 51: Comparison of V Matrix at Line 7 and 8 each good set of concordance. The concordance set
. is taken from the number of the set W so that the
Matrix 1 2 3 4 1t b in Table 58
V7 203 1.78 147 0.78 results can be seen 1n 1able .
V8 1.52 1.43 | 0.59 | 1.04
Results C C C ) Table 58: Concordance Set
w 5 4 3 2
Total
Table 52: Comparison of V Matrix at Line 8 and 1 CK 1 2 3 4
C12 5 3 8
Matrix 1 2 3 4 3 5 3 3
V8 1.52 143 | 0.59 | 1.04 C1a 5 3 > 10
Vi 2.54 0.36 | 0.88 | 0.52
Results D C D C C15 > 2 /
C16 5 2 7
. . . C17 5 5
Table 53: Comparison of V Matrix at Line 8 and 2 ST 5 3 3
Matrix 1 2 3 4 C21 4 3 P 9
V8 1.52 143 | 0.59 | 1.04 C23 5 4 3 2 14
V2 2.03 1.78 | 0.88 | 0.78 C24 5 4 3 12
Results D D D C C25 5 4 ) 11
C26 5 4 2 11
Table 54: Comparison of V Matrix at Line 8 and 3 C27 5 4 P 11
Matrix 1 2 3 4 C28 5 4 12
V8 1.52 1.43 | 0.59 | 1.04 C31 4 3 2 9
V3 1.02 1.78 | 0.88 | 0.78 C32 4 3 2 9
Results C D D C C34 4 2 6
C35 4 2 6
Table 54: Comparison of V Matrix at Line 8 and 4 C36 4 2 6
Matrix | 1 2 [ 3 [ 4 €37 4 2 6
V8 152 | 143 [ 059 | 1.04 €38 4 3 7
\Z! 152 | 143 | 1.18 | 0.52 Ca1 4 3 2 9
Results C C | D | C Cca2 5 4 2 11
C43 5 3 8
Table 55: Comparison of V Matrix at Line 8 and 5 C45 5 4 3 2 14
. C46 5 4 3 2 14
Matrix 1 2 3 4 ca7 0
V8 1.52 143 | 059 | 1.04 T 5 7 3 2
V5 1.52 1.07 | 1.18 | 0.52
Result C C ) C C51 4 3 2 9
s C2 3 3
Table 56: C ] V Matrix at Line 8 and 6 €3 > 3 8
able 56: Comparison of V Matrix at Line 8 an 54 5 3 > 10
Matrix 1 2 3 4 C56 5 4 3 2 14
V8 1.52 143 | 0.59 | 1.04 C57 0

e
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C58 5 3 8
Ceé1 4 3 2 9
C62 3 3
C63 5 3 8
Cé4 5 3 2 10
C65 5 4 3 2 14
C67 0
Co68 5 3 8
C71 4 3 2 9
C72 5 4 3 2 14
C73 5 4 3 2 14
C74 5 4 3 2 14
C75 5 4 3 2 14
C76 5 4 3 2 14
C78 5 4 3 12
C81 4 2 6
C82 2 2
C83 5 2 7
C84 5 4 2 11
C85 5 4 2 11
C86 5 4 2 11
C87 2 2

Thus the concordance matrix is obtained as

follows:

= SO = T N = R ¥ T Vo R ¥ w B ¥ = ]

i 7
12 11
o - & B

g - 14
3 3 10 -

3 10 12
12 14
11 11

b}
&
14
14
14
11

=T = = <

12

12

12

For the discordance set, the steps are as

follows:

Dy, =

Dz =

max{|yg;—vi;l}

__ max{[0.36-1.43|} _
max{|ygj—vijl}

max{|ygj—vijl}

1.07
=22
1.07

max{|yg;—vi;l}

max{|yg;—vi;l}

max{|0.36-1.78;]0.52—-0.78]}

max{|0.36-1.78;|0.52—0.78]}

__ max{|0.36-1.07/;]0.88-1.18]} __

_ max{|0.36-1.07/;]0.88-1.47|}

142,
1.42
142 _0.93
1.52
271 _0.70
1.02
271 _0.70
1.02
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max{|0.36-1.78];/0.88—1.47|;/0.52-0.78]} _

max{|yg;j—yijl}

1
max{|0.36—-1.43[;]0.52-1.04]} _ 1.07 _ 0.1
max{|yg;—vi;l} 1.07 )
max{|2.03-2.54]} _ 0.51 _ 0.36
max{|yg;—vi;l} 142 7
0
L —
max{|yg;-yil}  1.01
max{|0.88-1.18]} _ 03 _ 0.59
max{|yg;—yi;l} 051
max{|0.88—-1.18]} _ 0.3 — 042
max{|yg;—vi;l} 0.71 ’
max{|0.88-1.18]} _ 0.3 042
max{|yg;—yi;l} 071
max{|0.88— 47|} _ 0.59 _ 1
max{|ygj—vijl} 0.59
max{|0.78—-1.04]} _ 0.26 _ 051
max{|yg;—vi;l} 0.51 ’
max{|1.02-2.54]} _ 1.52 1
max{|ygj—vijl} 1.52
max{|1.02-2.03]} _ 1.01 _ 1
max{|ygj—vijl} 1.01
max{|1.02-1.52[;]0.88-1.18]} _ 0.5 _ 1
max{|yg;—vi;l} 0.5
max{|1.02-1.52[;/0.88-1.18]} _ 0.5 _ 0.70
max{|yg;—vi;l} 071
max{|1.02-1.52[;]0.88-1.18]} _ 0.5 _ 0.70
max{|yg;—vi;l} 0.71 )
max{|1.02-2.03[;]0.88-1.47} _ 1.01 _ 0.70
max{|yg;—vij;l} 1.01 )
max{|1.02-1.52[;/0.78-1.04]} _ 0.5 _ 1
max{|ygj—vijl} 0.5
max{|1.52-2.54]} _ 1.02 _ 0.95

max{|ygj—vijl}
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_ max{|1.52-2.03(;|1.43-1.78];]0.52—0.78[} _

D,, = =
42 max{|yg;j—yijl}
0.51
222
0.51
max{|1.43-1.78(;|0.52—0.78| 0.35
Dys = 2 b= 23570
max{|yg;—vi;l} 0.50
0
Dyg=—"-—=—=0
45 max{|yg;-yil}  0.36
0 0
Dyg = = 5220
max{|yg;-yil}  0.36
Dy; =

max{|1.52—2.03];|1.43-1.78;|1.18-1.47|;/0.52-0.78]} _
max{|yg;j—yijl}

0.51
22
0.51
max{|0.52—1.04| 0.52
Dy = maxll0527104) _ 052 _ ;) ¢g
max{|yg;—vijl} 0.59
max{|1.52— .54|} 1.02
Dy =————= —=1
max{|ygj—vijl} 1.02
Do = max{|1.52—2.03];|1.07-1.78;/0.52—0.78|}
52 max{|yg;-vijl}
0.71
22
0.71
_ max{|1.07-1.78[;/0.52-0.78]} _ 0.71 _
Dss = ~Yij =om L
max{|yg;j—vijl} .
_ max{|1.07-1.43|} _ 0.36 _
Dsy=————F= =
max{|ygj—vijl} 0.36
0 0
Dgg=————=-=0
max{|ygj-yijl} 0
Ds; =

max{|1.52-2.03;]1.07-1.78];|1.18-1.47|;/0.52-0.78]} _
max{|yr;j—vijl}

0.71
22
0.71
max{|1.07—-1.43(;|0.52—1.04 0.52
Deg = {l H B _ ~0.88
max{|ygj—vijl} 0.59
_ max{|1.52-2.54]} _ 1.02 _
Doy =— "= —=
max{|yg;j—vijl} 1.02
D.. = max{|1.52-2.03];]1.07-1.78];|0.52-0.78[} _
62 max{|yg;j—yijl}
0.71
22
0.71

max{|1.07-1.78[;/0.52-0.78]} _ 0.71 _

D¢y = =1
63 max{|ygj—vijl} 0.71
_ max{|1.07-1.43]} _ 036 _
Des =~ — o — = 36 |
max{|yg;j—vijl} .
0 0
Des = ————= 2=0
max{|ygj—vijl}
Dg7 =

max{|1.52-2.03];|1.07-1.78];|1.18-1.47|;|0.52— .78|} _
max{|yg;j—yijl}

0.71

22
0.71
Do = max{|1.07-1.43[;]0.52-1.04]} _ 0.52 _ 0.88
68 max{|yg;—vij;l} 0.59 )
Do = max{|2.03-2.54]} _ 0.51 _ 036
71 max{|yg;—vi;l} 1.42 ’
0 0
Dy=———=—=0
72 max{|yg;-yil}  0.59
0
Dppm— 0 0 _
73 max{|yg;-yil}  1.01
0 0
Dy=——=—=0
74 7 max{lyg;-yil} 051
0
D =_— —=
75 max{|ygj—vijl} 0.71
0 0
Dygy=—"-—"—-=—=0
76 max{|ygj—vijl} 0.71
Do = max{|0.7-1.04]} _ 0.26 _ 0.30
78 T max{lyx;—yi} 088
D = max{|1.53-2.54[;|0.59-0.88]} _ 1.02 _ 0.95
81 max{|yy;—yi;[} 1.07
D = max{|1.53-2.03];|1.43—-1.78/;/0.59-0.88|} _
82 max{|ygj—vijl}
0.51 1
0.51
Do = max{|1.43-1.78[;]0.59-0.88]} _ 0.35 _ 0.70
83 max{|yyj—yi;jl} 050
Do, = max{|0.59-1.18]} _ 059 1
84 max{|yg;j—yijl} 0.59
max{|0.59-1.18 0.59
Dgs = {l I} _ —1

max{|yg;j-yijl} 059
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max{|0.59-1.18]} _ 059

Dg¢e = = =
86 max{|yg;j—ijl} 0.59

Do = max{|1.53-2.03];|1.43—-1.78/;/0.59-1.47|}
87 max{|yy;—vi;l}

0.88 1

0.88

Finding the discordance set is continued by
the next line so that all lines are fulfilled which can
be seen in Table 59.

Table 59: Discordance Set

W 5 3 2
DK 1 3
D12
D13
D14
D15
D16
D17
D18
D21 5
D23
D24 2
D25 3
D26
D27 3
D28 2
D31
D32
D34
D35
D36
D37
D38
D41
D42 3
D43 4 2
D45
D46
D47 5 4 3 2
D48 2
D51 5
D52 5 4 2
D53 4 2
D54 4
D56
D57 5 4 3 2
D58 4 2
D61 5
D62 5 4 2
D63 4 2
D64 4

&

Total

=)

4
2
2

w

NI NN N N NN )

w

DN ||| U O W
W W W|w

S|IC|IAN| R N[(Q(R(XR|R|R(NN(NW| W RN O[R[N

)
N

[

9]

[
[

=)

&

(=]

)
N

=)

9]

[
[

=)

N

D65 0
D67 5 4 3 2 14
D68 4 2 6
D71 5 5
D72 0
D73 0
D74 0
D75 0
D76 0
D78 2 2
D81 5 3 8
D82 5 4 3 12
D&3 4 3 7
D84 3 3
D85 3 3
D8&6 3 3
D87 5 4 3 12
The discordance matrix is obtained as
follows:
s 100 093 100 070 Q070 100 1.00)
036 - 000 059 042 042 100 051
100 100 - 100 070 070 100 1.00
085 100 070 - 000 000 100 088
100 100 100 100 - 000 100 088
100 100 100 100 000 - 100 088
03 000 000 000 000 000 - 030
L0ss 100 070 100 100 100 100 -

The next step is to find the dominant matrix
from concordance and discordance by way of a
matrix concordance compared with the threshold
number (¢). First, the threshold number is got from
the sum of all concordance number divided by the
number of rows and multiplied by the number of
rows of matrix minus 1.

495
c= 86-1) 8.84

After knowing the threshold number, it is
compared with the number of the matrix
concordance. If Ci; = ¢, a number of 1 is given in
the matrix F, while the opposite is given a number of
0. Continue the steps so that all rows of the matrix
are met, and the F matrix number is obtained:
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(= 0 1 o ] o 0
1 - 1 1 1 1 1 1
1 1 - o o 0 o 0
pu 1 1 o - 1 1 o 1
T 0 o 1 - 1 0o 0
i1 0 o 1 1 - 0o 0
1 1 1 1 1 1 - 1
0 0 0 1 1 1 0 - |
Continue to look for the dominant

discordance matrix.
39.63
d=

=7 8(8-1)

=0.71

After that, compare with the number of the
discordance matrix. If D1, = d, it is given a number
of 1 in the matrix G, while the opposite is given a
number of 0. Continue the steps so that all rows of
the matrix are met, and the matrix G number is
obtained as follows:

- 1 100 1 1
0 - 0o 0 0 Q0 1 0O
11 - 1 0 p 1 1
i1 0 - 00 1 1
G= 11 1 1 - o0 1 1
N A 5 L 1 AP R |
0 0 0 0O 0O Q0 - O
1t 1 0o 1 1.1 1 -

The sixth step looks for the aggregate
dominance matrix by multiplying the matrix Fi with
the Gy matrix so that the Ei matrix is obtained.

= I N S = = T = Ty
[ ST e TR e T e R o T e B = R o |
= O QO QO QO QO QO Q

L= = T S S O R = I = |
o0 QO Q= = QO Q
[T = T = T = (R = [ = R = [ = |
=T =T = T = I = T = -]
o o Qo O oo

From the E matrix, if the alternative matrix
Ej; =1 the alternative Aj; is better alternative than A;.
If there is E matrix that is E;; = 1 at least, elimination
can be done. From elimination, it is found that lines
1, 2, and 7 get the least number of Ej. Thus, the
results are alternatives 3, 4, 5, 6, and are better
alternatives.

4. CONCLUSIONS

Based on the results and discussion which
have been done, it can be concluded that the
ELECTRE method is one of methods that can be
used in choosing the best alternative in solving
Vertical Shelter Location (VSL) problems. As a
result, 5 of the 8 vertical shelter publics in the sub-
district of Padang Utara are the best locations to be
used as tsunami evacuation with an estimated
capacity of approximately 21,000 people.
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