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Abstract

The main objective of this research is to enhance the cold chain logistics for vaccine transportation
to maintain product quality. This is achieved through the utilization of digital technology and transportation
innovation to control temperature and ensure timely delivery. Various research tools and technologies are
employed, such as Geographic Information System (GIS) Analysis and the Vehicle Routing Problem (VRP).
The study involves analyzing and examining data to determine the most suitable spatial and transportation
routes for vaccines, reducing both distance and delivery time. The primary aim is to improve the efficiency
of vaccine management and transportation while preserving the quality of vaccines during the cold chain
management process. The study focused on 76 locations, including hospitals and public health service
centers in Bangkok. The research findings indicate that spatial analysis and the use of the Vehicle Routing
Problem can efficiently identify suitable distribution centers and optimal routes, ultimately leading to more
systematic and efficient vaccine management and transportation. Spatial analysis helps pinpoint locations
that align with vaccine distribution needs, while the Vehicle Routing Problem calculates routes that reduce
delivery time and distance.
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Vehicle: V1 (T1)
Distance comparison Driving time comparison
Stop Distance
Location Name Distance Driving Driving
count travelled %Eff %Eff
travelled time VRP time
VRP

0 Tsanguranans 0 0 0% 0:00 0:00 0%
1 @Juﬁu%ﬂ’l’iﬁﬂﬁﬁm@‘u 20 0.77 23 -67% 0:04 0:08 -50%
2 AUUSNNTASITUAY 5 351 7.1 -51% 0:12 0:22 -45%
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7 AUUSNTASISMAY 7 18.26 231 -21% 0:56 0:59 -5%
8 AUGUINNTANSTNATY 18 21.17 21.7 -24% 1:03 1:09 -9%
9 AUUSNNIANSITUAY 63 23.54 29.8 -21% 111 1:15 -5%
10 Quév%maawmimqm 16 28.3 35 -19% 1:26 1:33 -8%
11 AUEUSNITANSNTNAY 10 33.66 40.6 -17% 1:40 201 -17%
12 Quév%maawmimqm 21 36.57 42.5 -14% 1:48 2:07 -15%
13 @uév%msmﬁﬁmqm 22 42.75 4a8.4 -12% 2:01 2:21 -14%
14 AUUSNIANSISNAY 37 47.28 55.4 -15% 2:09 2:33 -16%
15 @uév%msmﬁﬁmqm 35 52.95 61.1 -13% 2:19 2:43 -15%
16 @uﬂﬁmimﬁﬁmqm 50 59.03 67.9 -13% 2:30 2:56 -15%
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Vehicle: V1 (T1)

Distance comparison

Driving time comparison

Stop Distance
Location Name Distance Driving Driving
count travelled %Eff %Eff
travelled time VRP time
VRP
17 @us}u’%mﬁmmimqm 68 64.34 733 -12% 2:41 3:06 -13%
18 @Juﬂﬁmimﬁﬁmqm a5 71.19 84.3 -16% 2:51 3:20 -15%
19 @uﬁu‘%miﬁ’lﬁﬁm&jﬁu 43 81.18 103 -21% 3:05 3:40 -16%
20 quév%msmmimqﬁu 64 91.79 120 -24% 3:21 4:09 -19%
21 @uﬁu‘%miﬁ’lﬁﬁm&jﬁu 56 100.96 134.1 -25% 3:35 4:35 -22%
22 @us}u’%mﬁmmimqm 66 109.66 145.1 -24% 3:54 4:53 -20%
23 @Juﬂﬁmimﬁﬁmqm 15 111.99 147 -24% 4:04 4:58 -18%
24 @us}u’%mﬁmmimqm 3 120.73 160.9 -25% 4:23 5:23 -19%
25 quév%msmmimqﬁu 38 123.28 164.1 -25% 4:30 5:31 -18%
26 @uﬁu‘%miﬁ’lﬁﬁm&jﬁu 11 125.76 168.1 -25% 4:38 5:42 -19%
27 quév%msmmimqﬁu 51 127.59 169.9 -25% 4:44 5:48 -18%
28 @Juﬂﬁmimﬁﬁmqm 4 133.2 177.5 -25% 4:56 5:59 -18%
29 @us}u’%mﬁmmimqm 52 135.43 179.8 -25% 5:03 6:05 -17%
30 @Juﬂﬁmimﬁﬁmqm 25 136.6 181 -25% 5:08 6:09 -17%
31 AUEUINITANSTNAY 2 142.37 186.7 -24% 5:24 6:45 -20%
32 Quév%mammmqm 6 146.66 195.6 -25% 5:36 7:00 -20%
33 AUGUINTATTUEY 9 149.36 197.9 -25% 5:43 7:11 -20%
34 AUIUINIAS1UAY 1 152.16 200.9 -24% 5:52 7:20 -20%
35 T5aneuIanInauy 155.15 204.1 -24% 5:59 727 -20%
36 AUUSNNIAS1MAY 28 157.75 206.4 -24% 6:07 7:33 -19%
37 Quév%mammmqm 26 161.24 212.3 -24% 6:15 7:46 -20%
38 @uﬁu‘%mia’lﬁﬁmqm 13 163.18 215.3 -24% 6:23 7:56 -20%
39 Tsaneuianans 164.14 217.9 -25% 6:29 8:06 -20%
M9l 1 uanssanaUTeuiisuieulayndinsuuss (ie)
Vehicle: V2 (T2)
Distance comparison Driving time comparison
Stop Distance
Location Name Distance Driving Driving
count travelled %Eff %Eff
travelled time VRP time
VRP

0 Tsanenunanans 0 0 0% 0:00 0:00 0%
1 AUEUSNITANeNTNAY 33 4.28 7.7 -44% 0:11 0:18 -39%
2 @uﬁu‘%mia’lﬁﬁmqm 30 10.32 14.8 -30% 0:25 0:34 -26%
3 @uéﬁmimmimqm 49 17.12 16.7 3% 0:39 0:39 0%
4 AUEUINITANEINATY 31 27.23 29.6 -8% 0:55 0:56 2%
5 AUIUSNIANSITUAY 19 32.72 35 1% 1:02 1:05 -5%
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Vehicle: V2 (T2)
Distance comparison Driving time comparison
Stop Distance
Location Name Distance Driving Driving
count travelled %Eff %Eff
travelled time VRP time
VRP

6 @uéﬁmﬁmﬁﬁmqm 17 36.04 40.1 -10% 1:11 1:22 -13%
7 @Juﬁﬁmsmﬁﬁmqm 24 43,61 a8 -9% 1:23 1:38 -15%
8 AUGUINNTATITUEY 53 53.73 64.2 -16% 1:41 2:01 -17%
9 Quﬁu%m’iﬁ?ﬁﬂ’im@“ﬂ 60 60.79 71.2 -15% 1:56 2:16 -15%
10 @uﬂu‘%mimﬁﬁmq{m 61 78.86 95.6 -18% 2:23 2:56 -19%
11 159N 81U1AAABIENNIN 92.66 111 -17% 2:43 3:20 -19%
12 Iiﬂwmman‘nm‘;aﬁﬂi‘j 112.06 132.3 -15% 3:06 3:.47 -18%
13 @uéﬁmﬁmﬁﬁmqm a4 119.59 139.8 -14% 3:15 3:57 -18%
14 Tsanguraannses 134.88 164.2 -18% 3:35 4:36 -22%
15 @uﬂu‘%mimﬁﬁmq{m a6 143.29 178.1 -20% 3:50 5:00 -23%
16 T59neU18d3USS 145.92 181.2 -19% 3:55 5:06 -23%
17 @Juﬁﬁmsmﬁﬁmqm 57 154.29 190.8 -19% 4:09 5:23 -23%
18 @uéﬁmﬁmﬁﬁmqm 41 164.44 213 -23% 4:24 6:01 -271%
19 AUUINTANSSMAY 8 171.37 224.2 -24% 4:37 6:18 -27%
20 AUEUSNITANSTNAY 32 173.18 226.6 -24% 4:44 6:25 -26%
21 Quév%msmmimqm 34 176.02 230.3 -24% 4:53 6:37 -26%
22 Vjuﬁu‘%mia’lmimqm 55 186.91 241.2 -23% 5:06 6:58 -27%
23 AUSUSNTANSTNAY 39 195.34 253.1 -23% 5:19 7:15 2%
24 @Juﬁu%m'imﬁ']‘smqsu 58 197.29 254.6 -23% 5:23 7:19 -26%
25 AUSUINITANSNTNEY 54 204.87 263 -22% 5:37 7:36 -26%
26 Quév%msmmimqm 59 211.15 269.9 -22% 5:51 7:54 -26%
27 | lsmenuaggEeeny unuiieu 228.14 292.3 -22% 6:18 8:25 -25%
28 Quév%msmmimqm 42 240.38 307.6 -22% 6:34 8:56 -26%
29 @Juﬁu%m'imﬁ']‘smqsu 62 246.09 3144 -22% 6:48 9:13 -26%
30 AUEUSNITANSTNAY 65 257.67 326.1 -21% 7:04 9:41 21%
31 Tsmgnuianasienidng 263.04 3333 21% 7:14 9:57 27%
32 AUGUINNTAETUATY 48 271.24 342.4 -21% 7:28 10:16 -27%
33 Quév%msmmimqm 67 283.85 359.3 -21% 7:48 10:54 -28%
34 Tsawenunasivinan 291.9 368.7 -21% 8:03 11:11 -28%
35 giusiu’%mﬁmmmqm 40 298.21 374.9 -20% 8:13 11:27 -28%
36 @Juﬁu%m'imﬁ']‘smqsu ar 304.95 389.7 -22% 8:25 11:47 -29%
37 giusiu’%mﬁmmmqm 29 313.11 395.1 -21% 8:41 11:57 -271%
38 Quév%msmmimqm 27 315.98 398.7 -21% 8:49 12:11 -28%
39 Taaweuianans 321.06 405.3 -21% 8:59 12:36 -29%
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