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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. 

Keywords: Decision Support System; Vertical Shelter Location; ELECTRE Method; Tsunami Mitigation 
 
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. 
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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. 

𝑁 =
ೕ

ටஊసభ
ೌ ೕ

మ
   (1) 

2. After normalizing, weights are determined for 
each criterion expressing its relative 
importance (wj) in the form of a matrix. 

3. Determine concordance and discordance of 
each pair.    

𝐶 = ൛𝑗ห𝑦 ≥ 𝑦ൟ  (2) 
 

𝐷 = ൛𝑗ห𝑦 < 𝑦ൟ  (3) 
4. Calculate the number of the elements in the 

concordance matrix by summing the weights in 
the concordance subset. 

𝐶 =  Σఢೖ
𝑤   (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 =
୫ୟ୶ {|௬ೖೕି௬ೕ|}ఢೖ

୫ୟ୶ {|௬ೖೕି௬ೕ|}∀ೕ
  (5) 

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 𝐸= 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) 

Shelter 

Eva-
cua-
tion 
time 

Estimated 
Distance 

from 
Shelter 

from the 
Seaside 

(m) 

Floo-
rs of 
Buil
ding 

Shelter 
Capa-

city 

Buil
ding 
Acce
ssibil

ity 

East 
Tawar 
Water 
Shelter 

60-
80 

min 
1800 4 200 √ 

SMAN 1 
Padang 40-

60 
min 

800 4 2000 √ 

State 
Vocationa
l School 5 

40-
60 

min 
400 4 2000 √ 

UNP 
Faculty of 
Education 

60-
80 

min 
700 5 1500 √ 

Postgradu
ate Of 
Padang 
State 
University 

60-
80 

min 
700 6 1000 √ 

UNP 
Library 

60-
80 

min 
700 6 1000 √ 

Basko 
Hotel & 
Plaza 

40-
60 

min 
1000 8 3500 √ 

Great 
Mosque 
of West 
Sumatra 

20-
40 

min 
750 2 15000 √ 

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. 

Table 2: VSL Match Rating Data 

Alternative 
/ Criteria 

Location 

C1 C2 C3 C4 C4 

A1 5 1 3 2 2 
A2 4 5 3 2 3 
A3 2 5 3 2 3 
A4 3 4 4 2 2 
A5 3 3 4 2 2 
A6 3 3 4 2 2 
A7 4 5 5 2 3 
A8 3 4 2 2 4 

 
Table 2 is a compatibility rating of the 

selected VSL alternatives with existing criteria. The 
highest number of the VSL compatibility rating is 
assumed to be the best number. Decision makers are 
given to weight the preferences of each criterion 
symbolized by w. w is 5,4,3,2. 

 
Based on Table 2 it is obtained the number of 

matrix X which can be seen as follows: 
 

 
 

To complete the matrix using ELECTRE 
method, the first step is by normalizing the decision 
matrix X. 

𝑁ଵଵ =
భభ

ටஊసభ
ೌ భ

మ
  = 

ହ

√ହమାସమାଶమାଷమାଷమାଷమାସమାଷమ
 

  = 
ହ

ଽ.଼ହ
 = 0.51 

 

𝑁ଵଶ =
భమ

ටஊసభ
ೌ భ

మ
  = 

ଵ

√ଵమାହమାହమାସమାଷమାଷమାହమାସమ
 

  = 
ଵ

ଵଵ.ଶଶ
 = 0.09 

 

𝑁ଵଷ =
భయ

ටஊసభ
ೌ భ

మ
  = 

ଷ

√ଷమାଷమାଷమାସమାସమାସమାହమାଶమ
 

  = 
ଷ

ଵ.ଶ
 = 0.29 

 

 
 

𝑁ଵସ =
భర

ටஊసభ
ೌ భ

మ
  = 

ଶ

√ଶమାଷమାଷమାଶమାଶమାଶమାଷమାସమ
 

  = 
ଶ

.଼
 = 0.26 

 

𝑁ଶଵ =
మభ

ටஊసభ
ೌ భ

మ
  = 

ସ

√ହమାସమାଶమାଷమାଷమାଷమାସమାଷమ
 

  = 
ସ

ଽ.଼ହ
 = 0.41 

 

𝑁ଶଶ =
మమ

ටஊసభ
ೌ భ

మ
  = 

ହ

√ଵమାହమାହమାସమାଷమାଷమାହమାସమ
 

  = 
ହ

ଵଵ.ଶଶ
 = 0.45 

 

𝑁ଶଷ =
మయ

ටஊసభ
ೌ భ

మ
  = 

ଷ

√ଷమାଷమାଷమାସమାସమାସమାହమାଶమ
 

  = 
ଷ

ଵ.ଶ
 = 0.29 

 

𝑁ଶସ =
మర

ටஊసభ
ೌ భ

మ
  = 

ଷ

√ଶమାଷమାଷమାଶమାଶమାଶమାଷమାସమ
 

  = 
ଷ

.଼
 = 0.39 

 

𝑁ଷଵ =
యభ

ටஊసభ
ೌ భ

మ
  = 

ଶ

√ହమାସమାଶమାଷమାଷమାଷమାସమାଷమ
 

  = 
ସ

ଽ.଼ହ
 = 0.20 

 

𝑁ଷଶ =
యమ

ටஊసభ
ೌ భ

మ
  = 

ହ

√ଵమାହమାହమାସమାଷమାଷమାହమାସమ
 

  = 
ହ

ଵଵ.ଶଶ
 = 0.45 

 

𝑁ଷଷ =
యయ

ටஊసభ
ೌ భ

మ
  = 

ଷ

√ଷమାଷమାଷమାସమାସమାସమାହమାଶమ
 

  = 
ଷ

ଵ.ଶ
 = 0.29 

 

𝑁ଷସ =
యర

ටஊసభ
ೌ భ

మ
  = 

ଷ

√ଶమାଷమାଷమାଶమାଶమାଶమାଷమାସమ
 

  = 
ଷ

.଼
 = 0.39 

 

𝑁ସଵ =
రభ

ටஊసభ
ೌ భ

మ
  = 

ଷ

√ହమାସమାଶమାଷమାଷమାଷమାସమାଷమ
 

  = 
ଷ

ଽ.଼ହ
 = 0.30 
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𝑁ସଶ =
రమ

ටஊసభ
ೌ భ

మ
  = 

ସ

√ଵమାହమାହమାସమାଷమାଷమାହమାସమ
 

  = 
ସ

ଵଵ.ଶଶ
 = 0.36 

 

𝑁ସଷ =
రయ

ටஊసభ
ೌ భ

మ
  = 

ସ

√ଷమାଷమାଷమାସమାସమାସమାହమାଶమ
 

  = 
ସ

ଵ.ଶ
 = 0.39 

 

𝑁ସସ =
రర

ටஊసభ
ೌ భ

మ
  = 

ଶ

√ଶమାଷమାଷమାଶమାଶమାଶమାଷమାସమ
 

  = 
ଶ

.଼
 = 0.26 

 

𝑁ହଵ =
ఱభ

ටஊసభ
ೌ భ

మ
  = 

ଷ

√ହమାସమାଶమାଷమାଷమାଷమାସమାଷమ
 

  = 
ଷ

ଽ.଼ହ
 = 0.30 

 

𝑁ହଶ =
ఱమ

ටஊసభ
ೌ భ

మ
  = 

ଷ

√ଵమାହమାହమାସమାଷమାଷమାହమାସమ
 

  = 
ଷ

ଵଵ.ଶଶ
 = 0.27 

 

𝑁ହଷ =
ఱయ

ටஊసభ
ೌ భ

మ
  = 

ସ

√ଷమାଷమାଷమାସమାସమାସమାହమାଶమ
 

  = 
ସ

ଵ.ଶ
 = 0.39 

 

𝑁ହସ =
ఱర

ටஊసభ
ೌ భ

మ
  = 

ଶ

√ଶమାଷమାଷమାଶమାଶమାଶమାଷమାସమ
 

  = 
ଶ

.଼
 = 0.26 

 

𝑁ଵ =
లభ

ටஊసభ
ೌ భ

మ
  = 

ଷ

√ହమାସమାଶమାଷమାଷమାଷమାସమାଷమ
 

  = 
ଷ

ଽ.଼ହ
 = 0.30 

 

𝑁ଶ =
లమ

ටஊసభ
ೌ భ

మ
  = 

ଷ

√ଵమାହమାହమାସమାଷమାଷమାହమାସమ
 

  = 
ଷ

ଵଵ.ଶଶ
 = 0.27 

 

𝑁ଷ =
లయ

ටஊసభ
ೌ భ

మ
  = 

ସ

√ଷమାଷమାଷమାସమାସమାସమାହమାଶమ
 

  = 
ସ

ଵ.ଶ
 = 0.39 

 
 

𝑁ସ =
లర

ටஊసభ
ೌ భ

మ
  = 

ଶ

√ଶమାଷమାଷమାଶమାଶమାଶమାଷమାସమ
 

  = 
ଶ

.଼
 = 0.26 

 

𝑁ଵ =
ళభ

ටஊసభ
ೌ భ

మ
  = 

ସ

√ହమାସమାଶమାଷమାଷమାଷమାସమାଷమ
 

  = 
ସ

ଽ.଼ହ
 = 0.41 

 

𝑁ଶ =
ళమ

ටஊసభ
ೌ భ

మ
  = 

ହ

√ଵమାହమାହమାସమାଷమାଷమାହమାସమ
 

  = 
ହ

ଵଵ.ଶଶ
 = 0.45 

 

𝑁ଷ =
ళయ

ටஊసభ
ೌ భ

మ
  = 

ହ

√ଷమାଷమାଷమାସమାସమାସమାହమାଶమ
 

  = 
ହ

ଵ.ଶ
 = 0.49 

 

𝑁ସ =
ళర

ටஊసభ
ೌ భ

మ
  = 

ଷ

√ଶమାଷమାଷమାଶమାଶమାଶమାଷమାସమ
 

  = 
ଷ

.଼
 = 0.39 

 

𝑁଼ଵ =
ఴభ

ටஊసభ
ೌ భ

మ
  = 

ଷ

√ହమାସమାଶమାଷమାଷమାଷమାସమାଷమ
 

  = 
ଷ

ଽ.଼ହ
 = 0.30 

 

𝑁଼ଶ =
ఴమ

ටஊసభ
ೌ భ

మ
  = 

ସ

√ଵమାହమାହమାସమାଷమାଷమାହమାସమ
 

  = 
ସ

ଵଵ.ଶଶ
 = 0.36 

 

𝑁଼ଷ =
ఴయ

ටஊసభ
ೌ భ

మ
  = 

ଶ

√ଷమାଷమାଷమାସమାସమାସమାହమାଶమ
 

  = 
ଶ

ଵ.ଶ
 = 0.20 

 

𝑁଼ସ =
ఴర

ටஊసభ
ೌ భ

మ
  = 

ସ

√ଶమାଷమାଷమାଶమାଶమାଶమାଷమାସమ
 

  = 
ସ

.଼
 = 0.52 

 
 

 
The same thing is done from the second row 

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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After getting the N matrix, the next step is 

to do the weighting by multiplying the number in the 
N matrix with the specified preference number (w). 
Matrix V = N. w. 

 

 
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 
concordance (C) and discordance (D) index can be 
seen in Table 3 until Table 57. 

Table 3: Comparison of V Matrix at Line 1 and 2 

Matrix 1 2 3 4 
V1 2.54 0.36 0.88 0.52 
V2 2.03 1.78 0.88 0.78 

Results C D C D 

Table 4: Comparison of V Matrix at Line 1 and 3 

Matrix 1 2 3 4 
V1 2.54 0.36 0.88 0.52 
V3 1.02 1.78 0.88 0.78 

Results C D C D 

Table 5: Comparison of V Matrix at Line 1 and 4 

Matrix 1 2 3 4 
V1 2.54 0.36 0.88 0.52 
V4 1.52 1.43 1.18 0.52 

Results C D C C 

Table 6: Comparison of V Matrix at Line 1 and 5 

Matrix 1 2 3 4 
V1 2.54 0.36 0.88 0.52 
V5 1.52 1.07 1.18 0.52 

Results C D D C 

Table 7: Comparison of V Matrix at Line 1 and 6 

Matrix 1 2 3 4 
V1 2.54 0.36 0.88 0.52 
V6 1.52 1.07 1.18 0.52 

Results C D D C 

Table 8: Comparison of V Matrix at Line 1 and 7 

Matrix 1 2 3 4 
V1 2.54 0.36 0.88 0.52 
V7 2.03 1.78 1.47 0.78 

Results C D D D 

Table 9: Comparison of V Matrix at Line 1 and 8 

Matrix 1 2 3 4 
V1 2.54 0.36 0.88 0.52 
V8 1.52 1.43 0.59 1.04 

Results C D C D 

Table 10: Comparison of V Matrix at Line 2 and 1 

Matrix 1 2 3 4 
V2 2.03 1.78 0.88 0.78 
V1 2.54 0.36 0.88 0.52 

Results D C C C 

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

Matrix 1 2 3 4 
V2 2.03 1.78 0.88 0.78 
V3 1.02 1.78 0.88 0.78 

Results C C C C 

Table 12: Comparison of V Matrix at Line 2 and 4 

Matrix 1 2 3 4 
V2 2.03 1.78 0.88 0.78 
V4 1.52 1.43 1.18 0.52 

Results C C D C 

Table 13: Comparison of V Matrix at Line 2 and 5 

Matrix 1 2 3 4 
V2 2.03 1.78 0.88 0.78 
V5 1.52 1.07 1.18 0.52 

Results C C D C 

Table 14: Comparison of V Matrix at Line 2 and 6 

Matrix 1 2 3 4 
V2 2.03 1.78 0.88 0.78 
V6 1.52 1.07 1.18 0.52 

Results C C D C 

Table 15: Comparison of V Matrix at Line 2 and 7 

Matrix 1 2 3 4 
V2 2.03 1.78 0.88 0.78 



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

 © 2005 – ongoing  JATIT & LLS   

 

ISSN: 1992-8645                                                                  www.jatit.org                                                      E-ISSN: 1817-3195 

 
3189 

 

V7 2.03 1.78 1.47 0.78 
Results C C D C 

Table 16: Comparison of V Matrix at Line 2 and 8 

Matrix 1 2 3 4 
V2 2.03 1.78 0.88 0.78 
V8 1.52 1.43 0.59 1.04 

Results C C C D 

Table 17: Comparison of V Matrix at Line 3 and 1 

Matrix 1 2 3 4 
V3 1.02 1.78 0.88 0.78 
V1 2.54 0.36 0.88 0.52 

Results D C C C 

Table 18: Comparison of V Matrix at Line 3 and 2 

Matrix 1 2 3 4 
V3 1.02 1.78 0.88 0.78 
V2 2.03 1.78 0.88 0.78 

Results D C C C 

Table 19: Comparison of V Matrix at Line 3 and 4 

Matrix 1 2 3 4 
V3 1.02 1.78 0.88 0.78 
V4 1.52 1.43 1.18 0.52 

Results D C D C 

Table 20: Comparison of V Matrix at Line 3 and 5 

Matrix 1 2 3 4 
V3 1.02 1.78 0.88 0.78 
V5 1.52 1.07 1.18 0.52 

Results D C D C 

Table 21: Comparison of V Matrix at Line 3 and 6 

Matrix 1 2 3 4 
V3 1.02 1.78 0.88 0.78 
V6 1.52 1.07 1.18 0.52 

Results D C D C 

Table 22: Comparison of V Matrix at Line 3 and 7 

Matrix 1 2 3 4 
V3 1.02 1.78 0.88 0.78 
V7 2.03 1.78 1.47 0.78 

Results D C D C 

Table 23: Comparison of V Matrix at Line 3 and 8 

Matrix 1 2 3 4 
V3 1.02 1.78 0.88 0.78 
V8 1.52 1.43 0.59 1.04 

Results D C C D 

Table 24: Comparison of V Matrix at Line 4 and 1 

Matrix 1 2 3 4 
V4 1.52 1.43 1.18 0.52 
V1 2.54 0.36 0.88 0.52 

Results D C C C 

Table 25: Comparison of V Matrix at Line 4 and 2 

Matrix 1 2 3 4 
V4 1.52 1.43 1.18 0.52 
V2 2.03 1.78 0.88 0.78 

Results D D C D 

Table 26: Comparison of V Matrix at Line 4 and 3 

Matrix 1 2 3 4 
V4 1.52 1.43 1.18 0.52 
V3 1.02 1.78 0.88 0.78 

Results C D C D 

Table 27: Comparison of V Matrix at Line 4 and 5 

Matrix 1 2 3 4 
V4 1.52 1.43 1.18 0.52 
V5 1.52 1.07 1.18 0.52 

Results C C C C 

Table 28: Comparison of V Matrix at Line 4 and 6 

Matrix 1 2 3 4 
V4 1.52 1.43 1.18 0.52 
V6 1.52 1.07 1.18 0.52 

Results C C C C 

Table 29: Comparison of V Matrix at Line 4 and 7 

Matrix 1 2 3 4 
V4 1.52 1.43 1.18 0.52 
V7 2.03 1.78 1.47 0.78 

Results D D D D 

Table 30: Comparison of V Matrix at Line 4 and 8 

Matrix 1 2 3 4 
V4 1.52 1.43 1.18 0.52 
V8 1.52 1.43 0.59 1.04 

Results C C C D 

Table 31: Comparison of V Matrix at Line 5 and 1 

Matrix 1 2 3 4 
V5 1.52 1.07 1.18 0.52 
V1 2.54 0.36 0.88 0.52 

Results D C C C 

 
 



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

 © 2005 – ongoing  JATIT & LLS   

 

ISSN: 1992-8645                                                                  www.jatit.org                                                      E-ISSN: 1817-3195 

 
3190 

 

Table 32: Comparison of V Matrix at Line 5 and 2 

Matrix 1 2 3 4 
V5 1.52 1.07 1.18 0.52 
V2 2.03 1.78 0.88 0.78 

Results D D C D 

Table 33: Comparison of V Matrix at Line 5 and 3 

Matrix 1 2 3 4 
V5 1.52 1.07 1.18 0.52 
V3 1.02 1.78 0.88 0.78 

Results C D C D 

Table 34: Comparison of V Matrix at Line 5 and 4 

Matrix 1 2 3 4 
V5 1.52 1.07 1.18 0.52 
V4 1.52 1.43 1.18 0.52 

Results C D C C 

Table 35: Comparison of V Matrix at Line 5 and 6 

Matrix 1 2 3 4 
V5 1.52 1.07 1.18 0.52 
V6 1.52 1.07 1.18 0.52 

Results C C C C 

Table 36: Comparison of V Matrix at Line 5 and 7 

Matrix 1 2 3 4 
V5 1.52 1.07 1.18 0.52 
V7 2.03 1.78 1.47 0.78 

Results D D D D 

Table 37: Comparison of V Matrix at Line 5 and 8 

Matrix 1 2 3 4 
V5 1.52 1.07 1.18 0.52 
V8 1.52 1.43 0.59 1.04 

Results C D C D 

Table 38: Comparison of V Matrix at Line 6 and 1 

Matrix 1 2 3 4 
V6 1.52 1.07 1.18 0.52 
V1 2.54 0.36 0.88 0.52 

Results D C C C 

Table 39: Comparison of V Matrix at Line 6 and 2 

Matrix 1 2 3 4 
V6 1.52 1.07 1.18 0.52 
V2 2.03 1.78 0.88 0.78 

Results D D C D 

Table 40: Comparison of V Matrix at Line 6 and 3 

Matrix 1 2 3 4 
V6 1.52 1.07 1.18 0.52 

V3 1.02 1.78 0.88 0.78 
Results C D C D 

Table 41: Comparison of V Matrix at Line 6 and 4 

Matrix 1 2 3 4 
V6 1.52 1.07 1.18 0.52 
V4 1.52 1.43 1.18 0.52 

Results C D C C 

Table 42: Comparison of V Matrix at Line 6 and 5 

Matrix 1 2 3 4 
V6 1.52 1.07 1.18 0.52 
V5 1.52 1.07 1.18 0.52 

Results C C C C 

Table 43: Comparison of V Matrix at Line 6 and 7 

Matrix 1 2 3 4 
V6 1.52 1.07 1.18 0.52 
V7 2.03 1.78 1.47 0.78 

Results D D D D 

Table 44: Comparison of V Matrix at Line 6 and 8 

Matrix 1 2 3 4 
V6 1.52 1.07 1.18 0.52 
V8 1.52 1.43 0.59 1.04 

Results C D C D 

Table 45: Comparison of V Matrix at Line 7 and 1 

Matrix 1 2 3 4 
V7 2.03 1.78 1.47 0.78 
V1 2.54 0.36 0.88 0.52 

Results D C C C 

Table 46: Comparison of V Matrix at Line 7 and 2 

Matrix 1 2 3 4 
V7 2.03 1.78 1.47 0.78 
V2 2.03 1.78 0.88 0.78 

Results C C C C 

Table 47: Comparison of V Matrix at Line 7 and 3 

Matrix 1 2 3 4 
V7 2.03 1.78 1.47 0.78 
V3 1.02 1.78 0.88 0.78 

Results C C C C 

Table 48: Comparison of V Matrix at Line 7 and 4 

Matrix 1 2 3 4 
V7 2.03 1.78 1.47 0.78 
V4 1.52 1.43 1.18 0.52 

Results C C C C 
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Table 49: Comparison of V Matrix at Line 7 and 5 

Matrix 1 2 3 4 
V7 2.03 1.78 1.47 0.78 
V5 1.52 1.07 1.18 0.52 

Results C C C C 

Table 50: Comparison of V Matrix at Line 7 and 6 

Matrix 1 2 3 4 
V7 2.03 1.78 1.47 0.78 
V6 1.52 1.07 1.18 0.52 

Results C C C C 

Table 51: Comparison of V Matrix at Line 7 and 8 

Matrix 1 2 3 4 
V7 2.03 1.78 1.47 0.78 
V8 1.52 1.43 0.59 1.04 

Results C C C D 

Table 52: Comparison of V Matrix at Line 8 and 1 

Matrix 1 2 3 4 
V8 1.52 1.43 0.59 1.04 
V1 2.54 0.36 0.88 0.52 

Results D C D C 

Table 53: Comparison of V Matrix at Line 8 and 2 

Matrix 1 2 3 4 
V8 1.52 1.43 0.59 1.04 
V2 2.03 1.78 0.88 0.78 

Results D D D C 

Table 54: Comparison of V Matrix at Line 8 and 3 

Matrix 1 2 3 4 
V8 1.52 1.43 0.59 1.04 
V3 1.02 1.78 0.88 0.78 

Results C D D C 

Table 54: Comparison of V Matrix at Line 8 and 4 

Matrix 1 2 3 4 
V8 1.52 1.43 0.59 1.04 
V4 1.52 1.43 1.18 0.52 

Results C C D C 

Table 55: Comparison of V Matrix at Line 8 and 5 

Matrix 1 2 3 4 
V8 1.52 1.43 0.59 1.04 
V5 1.52 1.07 1.18 0.52 

Results C C D C 

Table 56: Comparison of V Matrix at Line 8 and 6 

Matrix 1 2 3 4 
V8 1.52 1.43 0.59 1.04 

V6 1.52 1.07 1.18 0.52 
Results C C D C 

Table 57: Comparison of V Matrix at Line 8 and 7 

Matrix 1 2 3 4 
V8 1.52 1.43 0.59 1.04 
V7 2.03 1.78 1.47 0.78 

Results D D D C 

 
Then, the comparison of the V matrix is 

continued with rows 1 and row 3 until all rows are 
fulfilled. Then the next step is to add the number of 
each good set of concordance. The concordance set 
is taken from the number of the set W so that the 
results can be seen in Table 58. 

Table 58: Concordance Set 

W 5 4 3 2 
Total 

CK 1 2 3 4 
C12 5  3  8 
C13 5  3  8 
C14 5  3 2 10 
C15 5   2 7 
C16 5   2 7 
C17 5    5 
C18 5  3  8 
C21  4 3 2 9 
C23 5 4 3 2 14 
C24 5 4 3  12 
C25 5 4  2 11 
C26 5 4  2 11 
C27 5 4  2 11 
C28 5 4 3  12 
C31  4 3 2 9 
C32  4 3 2 9 
C34  4  2 6 
C35  4  2 6 
C36  4  2 6 
C37  4  2 6 
C38  4 3  7 
C41  4 3 2 9 
C42 5 4  2 11 
C43 5  3  8 
C45 5 4 3 2 14 
C46 5 4 3 2 14 
C47     0 
C48 5 4 3  12 
C51  4 3 2 9 
C52   3  3 
C53 5  3  8 
C54 5  3 2 10 
C56 5 4 3 2 14 
C57     0 
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C58 5  3  8 
C61  4 3 2 9 
C62   3  3 
C63 5  3  8 
C64 5  3 2 10 
C65 5 4 3 2 14 
C67     0 
C68 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: 

 
 
For the discordance set, the steps are as 

follows: 

𝐷ଵଶ =
୫ୟ୶ {|.ଷିଵ.଼|;|.ହଶି.଼|}

୫ୟ୶ {|௬ೖೕି௬ೕ|}
=  

ଵ.ସଶ

ଵ.ସଶ
 = 1 

 

𝐷ଵଷ =
୫ୟ୶ {|.ଷିଵ.଼|;|.ହଶି.଼|}

୫ୟ୶ {|௬ೖೕି௬ೕ|}
=  

ଵ.ସଶ

ଵ.ହଶ
 = 0.93 

 

𝐷ଵସ =
୫ୟ୶ {|.ଷିଵ.ସଷ|}

୫ୟ୶ {|௬ೖೕି௬ೕ|}
=  

ଵ.

ଵ.
 = 1 

 

𝐷ଵହ =
୫ୟ୶ {|.ଷିଵ.|;|.଼଼ିଵ.ଵ଼|}

୫ୟ୶ {|௬ೖೕି௬ೕ|}
=  

.ଵ

ଵ.ଶ
 = 0.70 

 

𝐷ଵ =
୫ୟ୶ {|.ଷିଵ.|;|.଼଼ିଵ.ସ|}

୫ୟ୶ {|௬ೖೕି௬ೕ|}
=  

.ଵ

ଵ.ଶ
 = 0.70 

 

𝐷ଵ =
୫ୟ୶ {|.ଷିଵ.଼|;|.଼଼ିଵ.ସ|;|.ହଶି.଼|}

୫ୟ୶ {|௬ೖೕି௬ೕ|}
=

 
ଵ.ସଶ

ଵ.ସଶ
 = 1 

 

𝐷ଵ଼ =
୫ୟ୶ {|.ଷିଵ.ସଷ|;|.ହଶିଵ.ସ|}

୫ୟ୶ {|௬ೖೕି௬ೕ|}
=  

ଵ.

ଵ.
 = 0.1 

 

𝐷ଶଵ =
୫ୟ୶ {|ଶ.ଷିଶ.ହସ|}

୫ୟ୶ {|௬ೖೕି௬ೕ|}
=  

.ହଵ

ଵ.ସଶ
 = 0.36 

 

𝐷ଶଷ =


୫ୟ୶ {|௬ೖೕି௬ೕ|}
=  



ଵ.ଵ
 = 0 

 

𝐷ଶସ =
୫ୟ୶ {|.଼଼ିଵ.ଵ଼|}

୫ୟ୶ {|௬ೖೕି௬ೕ|}
=  

.ଷ

.ହଵ
 = 0.59 

 

𝐷ଶହ =
୫ୟ୶ {|.଼଼ିଵ.ଵ଼|}

୫ୟ୶ {|௬ೖೕି௬ೕ|}
=  

.ଷ

.ଵ
 = 0.42 

 

𝐷ଶ =
୫ୟ୶ {|.଼଼ିଵ.ଵ଼|}

୫ୟ୶ {|௬ೖೕି௬ೕ|}
=  

.ଷ

.ଵ
 = 0.42 

 

𝐷ଶ =
୫ୟ୶ {|.଼଼ି .ସ|}

୫ୟ୶ {|௬ೖೕି௬ೕ|}
=  

.ହଽ

.ହଽ
 = 1 

 

𝐷ଶ଼ =
୫ୟ୶ {|.଼ିଵ.ସ|}

୫ୟ୶ {|௬ೖೕି௬ೕ|}
=  

.ଶ

.ହଵ
 = 0.51 

 

𝐷ଷଵ =
୫ୟ୶ {|ଵ.ଶିଶ.ହସ|}

୫ୟ୶ {|௬ೖೕି௬ೕ|}
=  

ଵ.ହଶ

ଵ.ହଶ
 = 1 

 

𝐷ଷଶ =
୫ୟ୶ {|ଵ.ଶିଶ.ଷ|}

୫ୟ୶ {|௬ೖೕି௬ೕ|}
=  

ଵ.ଵ

ଵ.ଵ
 = 1 

 

𝐷ଷସ =
୫ୟ୶ {|ଵ.ଶିଵ.ହଶ|;|.଼଼ିଵ.ଵ଼|}

୫ୟ୶ {|௬ೖೕି௬ೕ|}
=  

.ହ

.ହ
 = 1 

 

𝐷ଷହ =
୫ୟ୶ {|ଵ.ଶିଵ.ହଶ|;|.଼଼ିଵ.ଵ଼|}

୫ୟ୶ {|௬ೖೕି௬ೕ|}
=  

.ହ

.ଵ
 = 0.70 

 

𝐷ଷ =
୫ୟ୶ {|ଵ.ଶିଵ.ହଶ|;|.଼଼ିଵ.ଵ଼|}

୫ୟ୶ {|௬ೖೕି௬ೕ|}
=  

.ହ

.ଵ
 = 0.70 

 

𝐷ଷ =
୫ୟ୶ {|ଵ.ଶିଶ.ଷ|;|.଼଼ିଵ.ସ|}

୫ୟ୶ {|௬ೖೕି௬ೕ|}
=  

ଵ.ଵ

ଵ.ଵ
 = 0.70 

 

𝐷ଷ଼ =
୫ୟ୶ {|ଵ.ଶିଵ.ହଶ|;|.଼ିଵ.ସ|}

୫ୟ୶ {|௬ೖೕି௬ೕ|}
=  

.ହ

.ହ
 = 1 

 

𝐷ସଵ =
୫ୟ୶ {|ଵ.ହଶିଶ.ହସ|}

୫ୟ୶ {|௬ೖೕି௬ೕ|}
=  

ଵ.ଶ

ଵ.
 = 0.95 
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𝐷ସଶ =
୫ୟ୶ {|ଵ.ହଶିଶ.ଷ|;|ଵ.ସଷିଵ.଼|;|.ହଶି.଼|}

୫ୟ୶ {|௬ೖೕି௬ೕ|}
=

 
.ହଵ

.ହଵ
 = 1 

 

𝐷ସଷ =
୫ୟ୶ {|ଵ.ସଷିଵ.଼|;|.ହଶି.଼|}

୫ୟ୶ {|௬ೖೕି௬ೕ|}
=  

.ଷହ

.ହ
 = 0.70 

 

𝐷ସହ =


୫ୟ୶ {|௬ೖೕି௬ೕ|}
=  



.ଷ
 = 0 

 

𝐷ସ =


୫ୟ୶ {|௬ೖೕି௬ೕ|}
=  



.ଷ
 = 0 

 
𝐷ସ =
୫ୟ୶ {|ଵ.ହଶିଶ.ଷ|;|ଵ.ସଷିଵ.଼|;|ଵ.ଵ଼ିଵ.ସ|;|.ହଶି.଼|}

୫ୟ୶ {|௬ೖೕି௬ೕ|}
=

 
.ହଵ

.ହଵ
 = 1 

 

𝐷ସ଼ =
୫ୟ୶ {|.ହଶିଵ.ସ|}

୫ୟ୶ {|௬ೖೕି௬ೕ|}
=  

.ହଶ

.ହଽ
 = 0.88 

 

𝐷ହଵ =
୫ୟ୶ {|ଵ.ହଶି .ହସ|}

୫ୟ୶ {|௬ೖೕି௬ೕ|}
=  

ଵ.ଶ

ଵ.ଶ
 = 1 

 

𝐷ହଶ =
୫ୟ୶ {|ଵ.ହଶିଶ.ଷ|;|ଵ.ିଵ.଼|;|.ହଶି.଼|}

୫ୟ୶ {|௬ೖೕି௬ೕ|}
=

 
.ଵ

.ଵ
 = 1 

 

𝐷ହଷ =
୫ୟ୶ {|ଵ.ିଵ.଼|;|.ହଶି.଼|}

୫ୟ୶ {|௬ೖೕି௬ೕ|}
=  

.ଵ

.ଵ
 = 1 

 

𝐷ହସ =
୫ୟ୶ {|ଵ.ିଵ.ସଷ|}

୫ୟ୶ {|௬ೖೕି௬ೕ|}
=  

.ଷ

.ଷ
 = 1 

 

𝐷ହ =


୫ୟ୶ {|௬ೖೕି௬ೕ|}
=  




 = 0 

 
𝐷ହ =
୫ୟ୶ {|ଵ.ହଶିଶ.ଷ|;|ଵ.ିଵ.଼|;|ଵ.ଵ଼ିଵ.ସ|;|.ହଶି.଼|}

୫ୟ୶ {|௬ೖೕି௬ೕ|}
=

 
.ଵ

.ଵ
 = 1 

 

𝐷ହ଼ =
୫ୟ୶ {|ଵ.ିଵ.ସଷ|;|.ହଶିଵ.ସ|}

୫ୟ୶ {|௬ೖೕି௬ೕ|}
=  

.ହଶ

.ହଽ
 = 0.88 

 

𝐷ଵ =
୫ୟ୶ {|ଵ.ହଶିଶ.ହସ|}

୫ୟ୶ {|௬ೖೕି௬ೕ|}
=  

ଵ.ଶ

ଵ.ଶ
 = 1 

 

𝐷ଶ =
୫ୟ୶ {|ଵ.ହଶିଶ.ଷ|;|ଵ.ିଵ.଼|;|.ହଶି.଼|}

୫ୟ୶ {|௬ೖೕି௬ೕ|}
=

 
.ଵ

.ଵ
 = 1 

𝐷ଷ =
୫ୟ୶ {|ଵ.ିଵ.଼|;|.ହଶି.଼|}

୫ୟ୶ {|௬ೖೕି௬ೕ|}
=  

.ଵ

.ଵ
 = 1 

 

𝐷ସ =
୫ୟ୶ {|ଵ.ିଵ.ସଷ|}

୫ୟ୶ {|௬ೖೕି௬ೕ|}
=  

.ଷ

.ଷ
 = 1 

 

𝐷ହ =


୫ୟ୶ {|௬ೖೕି௬ೕ|}
=  




 = 0 

 
𝐷 =
୫ୟ୶ {|ଵ.ହଶିଶ.ଷ|;|ଵ.ିଵ.଼|;|ଵ.ଵ଼ିଵ.ସ|;|.ହଶି .଼|}

୫ୟ୶ {|௬ೖೕି௬ೕ|}
=

 
.ଵ

.ଵ
 = 1 

 

𝐷଼ =
୫ୟ୶ {|ଵ.ିଵ.ସଷ|;|.ହଶିଵ.ସ|}

୫ୟ୶ {|௬ೖೕି௬ೕ|}
=  

.ହଶ

.ହଽ
 = 0.88 

 

𝐷ଵ =
୫ୟ୶ {|ଶ.ଷିଶ.ହସ|}

୫ୟ୶ {|௬ೖೕି௬ೕ|}
=  

.ହଵ

ଵ.ସଶ
 = 0.36 

 

𝐷ଶ =


୫ୟ୶ {|௬ೖೕି௬ೕ|}
=  



.ହଽ
 = 0 

 

𝐷ଷ =


୫ୟ୶ {|௬ೖೕି௬ೕ|}
=  



ଵ.ଵ
 = 0 

 

𝐷ସ =


୫ୟ୶ {|௬ೖೕି௬ೕ|}
=  



.ହଵ
 = 0 

 

𝐷ହ =


୫ୟ୶ {|௬ೖೕି௬ೕ|}
=  



.ଵ
 = 0 

 

𝐷 =


୫ୟ୶ {|௬ೖೕି௬ೕ|}
=  



.ଵ
 = 0 

 

𝐷଼ =
୫ୟ୶ {|.ିଵ.ସ|}

୫ୟ୶ {|௬ೖೕି௬ೕ|}
=  

.ଶ

.଼଼
 = 0.30 

 

𝐷଼ଵ =
୫ୟ୶ {|ଵ.ହଷିଶ.ହସ|;|.ହଽି.଼଼|}

୫ୟ୶ {|௬ೖೕି௬ೕ|}
=  

ଵ.ଶ

ଵ.
 = 0.95 

 

𝐷଼ଶ =
୫ୟ୶ {|ଵ.ହଷିଶ.ଷ|;|ଵ.ସଷିଵ.଼|;|.ହଽି.଼଼|}

୫ୟ୶ {|௬ೖೕି௬ೕ|}
=

 
.ହଵ

.ହଵ
 = 1 

 

𝐷଼ଷ =
୫ୟ୶ {|ଵ.ସଷିଵ.଼|;|.ହଽି.଼଼|}

୫ୟ୶ {|௬ೖೕି௬ೕ|}
=  

.ଷହ

.ହ
 = 0.70 

 

𝐷଼ସ =
୫ୟ୶ {|.ହଽିଵ.ଵ଼|}

୫ୟ୶ {|௬ೖೕି௬ೕ|}
=  

.ହଽ

.ହଽ
 = 1 

 

𝐷଼ହ =
୫ୟ୶ {|.ହଽିଵ.ଵ଼|}

୫ୟ୶ {|௬ೖೕି௬ೕ|}
=  

.ହଽ

.ହଽ
 = 1 
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𝐷଼ =
୫ୟ୶ {|.ହଽିଵ.ଵ଼|}

୫ୟ୶ {|௬ೖೕି௬ೕ|}
=  

.ହଽ

.ହଽ
 = 1 

 

𝐷଼ =
୫ୟ୶ {|ଵ.ହଷିଶ.ଷ|;|ଵ.ସଷିଵ.଼|;|.ହଽିଵ.ସ|}

୫ୟ୶ {|௬ೖೕି௬ೕ|}
=

 
.଼଼

.଼଼
 = 1 

 
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 4 3 2 
Total 

DK 1 2 3 4 
D12   4   2 6 
D13   4   2 6 
D14   4     4 
D15   4 3   7 
D16   4 3   7 
D17   4 3 2 9 
D18   4   2 6 
D21 5       5 
D23         0 
D24       2 2 
D25     3   3 
D26     3   3 
D27     3   3 
D28       2 2 
D31 5       5 
D32 5       5 
D34 5   3   8 
D35 5   3   8 
D36 5   3   8 
D37 5   3   8 
D38 5     2 7 
D41 5       5 
D42     3   3 
D43   4   2 6 
D45         0 
D46         0 
D47 5 4 3 2 14 
D48       2 2 
D51 5       5 
D52 5 4   2 11 
D53   4   2 6 
D54   4     4 
D56         0 
D57 5 4 3 2 14 
D58   4   2 6 
D61 5       5 
D62 5 4   2 11 
D63   4   2 6 
D64   4     4 

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 
D83   4 3   7 
D84     3   3 
D85     3   3 
D86     3   3 
D87 5 4 3   12 

 
The discordance matrix is obtained as 

follows: 
 

 
 

The next step is to find the dominant matrix 
from concordance and discordance by way of a 
matrix concordance compared with the threshold 
number (c). 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. 

 

c=
ସଽହ

଼(଼ିଵ)
 = 8.84 

 
After knowing the threshold number, it is 

compared with the number of the matrix 
concordance. If C12 ≥ c, 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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Continue to look for the dominant 
discordance matrix. 

d =
ଷଽ.ଷ

଼(଼ିଵ)
 = 0.71 

 
After that, compare with the number of the 

discordance matrix. If D12 ≥ 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: 

 

 
 

The sixth step looks for the aggregate 
dominance matrix by multiplying the matrix Fkl with 
the Gkl matrix so that the Ekl matrix is obtained. 

 

 
 
From the E matrix,  if the alternative matrix 

Eij = 1 the alternative Aij is better alternative than Aj. 
If there is E matrix that is Eij = 1 at least, elimination 
can be done. From elimination, it is found that lines 
1, 2, and 7 get the least number of Eij. 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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