s g5 o

(V=17) 167 0lo 3T i 0 sl ¢ _gints § ot 093 (o 3 o (S59995C 9 pole

S (S 334l y Cgr (Sl (S0 (6 5 e Ol s 0 (15
93 3 g Obleyoloel by

'@ b

a_vafaei@sbu.ac.ir
b T ol e

VEYIAIYA 2 b iy g, VEYIVITY :edlyo b
ouS

05 i ol Sl Sl ] 3l 053 Ll 058 o lolS slaeS 3925 U 4 (lnl & (mlBy 5l (S 1 g i
ool Sl g slaal 00,25 )13 Jline (g9 Ojpar (Sl o) dirme) €989 5l o &5 (ol (B ol 5 gl e ol 5o ol o
@ o) ooy Ohlus pals cely glabasde LB lie 4 (Ol g olel glag s a5 g e Cupde g sl Slajolol
4SS gz sotmmw 8l g baddld Sley - GG gilh e 5l sslaul b imgss ol o el o Sl Dlls psas
Dy oo Dz ddiadlad 4 bl olael digy arass ()] el a5 058 o @) o) i) 5l e Dl g oloel g e

b oles Gl 5 buzme b 5ladoe Ul a5 (solatdl ) 3Sowml5e 5 aadlin oo )o8l (gl Bao @ 4z gi b o) 3 (9
orass i o) Jrae; gleyolael jo laclad 4y ol 8l arass Gou jo I35 5l gl el il g o 5l eolatul b Jaw g Gl col )l
23,8 o 2l iols oo b ol 3l alold g lacodlad bl yloj eol 3

Soed 9 Siytely Caz golamdl (g IS euslie 5 aallie o)l SaS 4 Gloy = S (65 praal (laitdy s Sy AL
2 Lzl g g5lwosly low g olael sloog 5 (sl (650 Lo S 50 050 lizms o Bl olsel ayllg (aazs

5 Slwaeed bl bl 4y by arass sl sl oad ail)] sligy 5 wreilej - wiailSe w2581 ol 2] Cobl 26 S Aomdi 9 Comy
S Jae ol 3,5 )15 Al S50 SIS eSB! (slopis a3 55 )mn; Sl 5 Sl (sloey S slacalad (sjlunsly
Mol sy wilgs oo asdllan () ol sl by arass oisu 510,50 50 i &) g Ol g olawl lapas o, Sles Sgups ;0 Sige
555 105 oolaiwl 8590 suig] Ho LM 4 STy soo paly Sl

Dl g g winlby (anass ( Sy - G (g5l Joe (S peal (lutidy i 1goalS (oo jlg

Olpl eyl god! .)lﬂ oBils claass ¢ pole axlg (65,50 5 Con jlaimes caSlisls -


mailto:a_vafaei@srbiau.ac.ir

J. Env. Sci. Tech., Vol 26, No.9, December, 2024

Developing a Spatio-Temporal Decision Support System to Plan
the Task Allocation of Relief Workers in the Post-Earthquake

Nahid Bahrami!

Alireza Vafaeinejad*
a_vafaei@sbu.ac.ir
Aliasghar Alesheikh?

Admission Date: November 19, 2024 Date Received: October 12, 2024
Abstract

Background and Objective: Iran is highly affected by earthquakes, due to frequent faults in its
geographical scope. In this regard, the first and most important action after an earthquake is relief and
rescue. Relief's appropriate, correct, and efficient management of relief workers will considerably
reduce earthquake injuries, especially the loss of life. In this research, using spatio-temporal modeling
of activities and relief workers, a system is being proposed for relief and rescue management after an
earthquake for the optimization of task allocation to relief workers.

Material and Methodology: As part of the research purpose, a model based on auctions was
developed using parameters affecting relief workers after an earthquake, namely, the expertise of relief
workers, the timing of the activities, and the distance to the damaged area, because of the dynamics of
the environment at the time.

Findings: In the urban environment, a spatio-temporal decision support system with an auction
algorithm was implemented to plan and optimize task allocation for relief workers after the
earthquake.

Discussion and Conclusion: By simulating and implementing the activities of relief and rescue teams
after the earthquake in a spatial information system, the feasibility of the proposed spatio-temporal
dynamic modeling for task allocation to relief workers is validated. In addition to improving the
performance of relief and rescue teams, the model provided insight into the effectiveness of task
allocation. The results of this study can be used to inform future disaster response strategies.

Keywords: Decision Support System, Spatio-Temporal modeling, Task allocation, Search & Rescue.
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Figure 2. Table of Simulated of the Relief workers
and Their Descriptive Information
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Figure 1. Table of Simulated Priority of Relief Teams
Activities at Different levels of Destruction Area
Along with Their Duration
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Figure 3. Map of the Study Area
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Figure 4. Table of Vulnerability Information for Buildings and Population at the Study Area
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Figure 5. Map of the Relief workers Positions before tasks allocation at Study Area
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Figure 6. Map of the Relief workers Locations after the Earthquake at the Study Area by Implementation of the

Tasks allocation Model
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Figure 7. Map of the Relief workers Positions after the Earthquake at the Study Area by Implementation of the
Tasks allocation Model with Table of the Descriptive Information for Tasks allocation
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