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1. Overview

Disaster response In the oil and gas industry remains a
critical challenge as a result of the history and complexity
of notable incidences, highlighting the need for researches
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‘ 4. Motivations \

Healthcare systems face challenges, including interaction, a
lack of real-time data sharing and analysis, and the need for
patient safety and response efficiency in a complex and
dynamic environment, thus, the need for:

» Enhancement of response coordination in emergency
» Assessment of Impacts of key factors in disaster response
» Identification of gaps In disaster response plans.

Gregory ZACHAREWICZ 4
e 5. Methodology
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Fig.1l: Disaster Management Cycle
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[ 2. Objectives ]

» Detall the system/sub-systems of interacting health
systems via modelling language tool-BPMN

» Model, simulate and implement the interactions of

Universite de Nimes the systems using Agent-based modelling
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» Validate the “situation awareness” of the model via

simulation-based Role-playing Game/Analysis.

‘ 3. Research Questions \

» How Is the interaction between hospital systems in a
disaster response modelled? (Objectives.1&2)

» How can the concept of “situation awareness” be
conceptualized, to assess the interaction between the
healthcare systems?
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Fig.2: Simplified Interacting Healthcare Systems Conceptualization
for Disaster Response (BPMN)
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6. Results |
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:Fig.3: Methodology Block Diagram (PhD thesis)

» The modelling and simulation study demonstrated that the deployment and utilization of the MFH as a support healthcare

CAMPUS system successfully reduced the mortality outcome (Fig.5 A®B) In the response intervention,thus,revealing the value and
FRANCE promise of NetLogo 6.3.0(ABMS) and RPG validation (Fig.6) combination techniques in disaster response applications.
t Nimisingha Amakama Jacob . -H- i &
m: g b MODEL: MFH-6-6 ( 17-March-2023 ) [ ——— ) T ) — Always go to RH — Alternate (RH and MFH)
| COUNTS of PATIENTS IN EACH ROOM Bh | wargtscrare [ # ot ([t
Campus France Use normal dit for # pis? I | ° : ¥ ofives saee 1 ¥ otivessoves
MFH nveel pep ® wd | dshwoed | moge 3 50 -
, 0 0 l 0 0 0 ‘ ! I H Watng b OR M -
. : 0 7] )
If fixed number of injured ";"’" ‘;"“‘“ ";“"3 T MMI‘W 2 sty ; § = g
Hon | KPI's £ | & 301
M?El R I Mo om lram B o [ i Totd prorts | deatsane | ke s 5
If normal distribution - : . A S | | ; g | .
set mean and std. dev. - s B 2207 | | A 2
, ey : < % s | omdestts |
MF - obieFied Hospl /RN : s ‘ 1 AR N
' = mm‘ GstssfH | modwate dests _
0 TIOS (e by 100 petho.. 184 = 2 ! i , , , , , _ A T | | | | | ()
| , 0 10 20 30 0 50 60
" deaths by severity =;. : Mean Wa Tme =z:w ﬂ::;l‘ Number of Runs 0 10 20 Numbeioof RUNS % 0 o0
e
I : Fig.5: Mortality outcomes for a single (RH) and interacting healthcare systems (RH/MFH) intervention
2 ;
// .| Scenario-based RPG mortality outcomes
’ - o/_‘ (model validation)
0 ks 100 0 watnghours 184 25
ambulancel position Cxs-sent-t-MFH
10 12 ” 20
3 | 5
lst-ambuance s sent g 10
-9 oM "o'
0 ok 184 3
_‘ 5
RH - Regional Hospital 0
DEATHS 3 | )
restresedp | 3 h 2 E @ # of runs (scenarios)
—Q=—=3 of patients =@ Avg. no of deaths (RH only) Q== Avg. no of saved lives (RH only)
I M === of patients(RH&MFH) =—@=Avg. no. of deaths(RH&MFH) =—@=Avg. no. of lives saved(RH&MFH)

Contact : nimisingha.amakama@mines-ales.fr Fig.4: NetLogo (6.3.0) Modelling and Simulation Interface

16th ITM Risks and Cyber Community Colloguium"

Fig.6: Scenario-based RPG mortality outcomes (Model Validation)



