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Motivations

> Initial motivation
build a modelling group to support Vietnamese authorities in their
fight against the COVID-19 pandemic by developing a complete
modelling platform, which aims at assessing and comparing
mitigation policies and interventions against the spread of the virus.

> People

Drogoul A. (IRD), Gaudou B. (Univ Toulouse 1), Huynh N. D. (Univ Can
Tho), Philippon D. (HKU), Brugiére A. (IRD), Chapuis K. (IRD), Taillandier
P. (INRAE), Larmande P. (IRD), Nguyen N.D. (Univ TLU), Pham Q.T.
(NIHE), Choisy M. (IRD).




Principles and objectives

» Be as close as possible to public decision making by having the possibiity to
answer to concrete questions;

» Be based on a detailed and realistic representation of space (public health
policies are also predominantly spatial);

» Rely on spatial and social data that can be collected easily and quickly;
» Be generic, flexible and applicable to any case study;

» Be trustable as it relies on inner mechanisms that can be isolated and
validated separately;

» Be open and modular enough to support the interdisciplinary cooperation;

» Offer an easy access to large-scale experimentation and statistical validation
by facilitating the exploration of its parameters;

Drogoul, A., et al. (2020) Designing social simulation to (seriously) support decision-making: COMOKIT, an agent-based
modelling toolkit to analyze and compare the impacts of public health interventions against COVID-19. Review of Artificial
Societies and Social Simulation, 27th April 2020. https://rofasss.org/2020/04/27/comokit/
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The models composing COMOKIT

COMOKIT is a complete framework composed of 3 models: micro, meso and macro
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A complete multi-scale toolkit

All three models are
based on the same
abstractions allowing :

e simply switch from
one model to another

e simple coupling of
these models

Based on agent-based
modeling




Agent-based simulation
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Individual epidemiological submode! (@

>  Epidemiological status of the Individual follows a SEIR-like compartment model, with:
- S (Susceptible), L (Latent), R (Removed - but with possible reinfection)
= The final state R (Removed) can be either Recovery or Dead
- for the Infectious states: Ip (Presymptomatic), Ia (Asymptomatic), Is (Symptomatic)

= The various (incubation, infectious..) periods are Individual-dependent and
randomly picked following various distributions.

= Takes into account re-infection and immunity (linked to a variant and a vaccine)
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Policies/scenarios taken into account

- Vaccination
- Testing policies

- lock down (spatial, dynamic)
while taking into account the non-
total compliance by individuals

- Mask wearing

- Physical distanciation (for the
Micro model)

- etc

COMPARISON OF THE SAME REALISTIC LOCKDOWN
POLICY WITH DIFFERENT DURATIONS (0, 15, 30, 45 AND
60 DAYS), NO MASK. DETECTION IS DONE AT A RATE OF
20 TESTS / DAY AND THE LOCKDOWN IS APPLIED AS
SOON AS 20 POSITIVE CASES ARE REPORTED.
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a modeling kit written in GAMA for analyzing
and comparing interventions against the
COVID-19 epidemic at the scale of a city
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Different applications of COMOKIT

e COMOKIT was used on a continuous basis, together with other models, by the rapid response team
of the viethamese ministry of health and the CDC of Hanoi city

e COMOKIT Camp: collaboration with the World Bank to assess the impact of a Covid-19 epidemicin a
refugee camp, with application to Camp Al-Zaatari in Jordan.

e COMOKIT Netherlands ( Albatross ): collaboration with TUe (Technical University of Eindhoven) to
represent the spread of the epidemic at the scale of the city of Eindhoven

e COMOKIT Azure: collaboration with geographers from UMR ESPACE to build a bridge between NPI
evaluation on epidemiological dynamics and social impact on city uses.

e Thesis by Roland Abao (2022 -...): "Modeling Social Contagion in Informal Environments: An Explicit
Agent-based Simulation using Behavior, Emotions and Norms (BEN) on Health Compliance":

e Expertise for the city of Lima - MIT project (2021): use of COMOKIT to evaluate intervention policies
at the scale of a neighborhood in the city of Lima.
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bong luc

» DOng lwc ban dau la xay dung mot nhdm md hinh dé hd tro' chinh
phu Viét Nam trong cudc chién chdng lai dai dich Covid-19 bang cach
phat trién mot nén tang mod hinh hoan chinh, nham danh gia va so
sanh cac chinh sach gidm hai va cac bién phap chong lai su l1ay lan cta
virus.

> Nguwoi tham gia

Drogoul A. (IRD), Gaudou B. (Univ Toulouse 1), Huynh N. D. (Univ Can
Tho), Philippon D. (HKU), Brugiere A. (IRD), Chapuis K. (IRD), Taillandier
P. (INRAE), Larmande P. (IRD), Nguyen N.D. (Univ TLU), Pham Q.T.
(NIHE), Choisy M. (IRD).




Nguyén tac va muc tiéu

> Phai gan nhat c6 thé véi viéc ra cong bo quyét dinh bang cach cé kha nang
tra Ioi cac cau hoi cu thé;

> Dua trén su trinh bay mét cach chi tiet va thuc té vé khong gian (cac chinh
sach vé y té céng céng cling chu yéu mang tinh khéng gian)

» Dwa vao dl:y liéu vé khéng gian va xa hdi c6 thé thu thap mdt cach nhanh
choéng va dé dang.

» Phai cé tinh khai quat, linh hoat va c6 thé ap dung cho bét ky trwong hop nao

» Phai dang tin cay vi nd dwa vao cac co ché bén trong cé thé dwoc tach biét
va xac nhan riéng biét.

» Phai dé tiép can va trao ddi dé hé tro' cho sw hop tac lién nganh.

» Céb thértruy cap dé dang dé th(r nghiém mét quy mo Ién va xac nhan céac két
qua thdong ké bang cach tim hiéu cac tham so co thé xay ra.

Drogoul, A., et al. (2020) Designing social simulation to (seriously) support decision-making: COMOKIT, an agent-based
modelling toolkit to analyze and compare the impacts of public health interventions against COVID-19. Review of Artificial
Societies and Social Simulation, 27th April 2020. https://rofasss.org/2020/04/27/comokit/
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M hinh céc cap d6 COMOKIT

COMOKIT la mét khunghoan chinh bao gébm 3 cap d6: nhd, vira va lén

COMOKIT MICRO COMOKIT MESO
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Ca ba md hinh déu dua
trén cung mot cau trdc
mo phong nhu sau:

e Chuyén déi tir md hinh
nay sang moé hinh khac
mot cach dé dang

o C6 thé lién két cac mo
hinh mo6t cach dé dang

Duwva trén mo hinh mo

phong cac tac nhan




MO phong dua trén tac nhan




»  Tinh trang dich té hoc cia tirng ca nhan tuan theo mo hinh chia ngin SEIR:

- S (Nhay cdm), L (Tiém an), R (D3 khéi- nhwng c6 thé tai nhiém)
- Trang thai cudi cung R (D3 khoi) cd thé 1a Phuc hdi hodc Tl vong
- Vi bénh c¢é tinh chat truyén nhiém: Ip (Phoi nhiém), Ia (Khong cé triéu ching), Is (CO
triéu chirng)
- Cac giai doan khac nhau (U bénh, 1ay nhiém,...) phu thudc vao tirng ca thé riéng biét va
duwoc chon moét cach ngau nhién theo cac dot khac nhau..
- Tinh dén kha ndng tai nhiém va tinh mién dich (lién quan dén mot vai bién thé va vac
vin)
...... ﬁZ . .
I, )
o Pa I, Ry
J L e R Ny 1—py 1 = pycy | has_been(H;)
(1-pa) 9 s J P
P a0 = S fm |0 o Ro
C ‘ Picu & never(H;) 1-pp
¥y < 0 |Y| | o Latent period
I | 14 Serial interval
P N Symptomatic period - ) e
- Asymptomatic period Pu Probability of needing hospitalization
'32 3 B Transmission rate for symptomatic Prcu Probability of needing ICU
B2 Transmission rate for asymptomatic Po Probability of dying
B Pa Probability of being asymptomatic

Po Probability of dying



Cac chinh sdch/ tinh hudng . .
duoc tinh dén . (C;\ .

- Tinh trang tiém chung
- Th&r nghiém cac chinh sach

- Phong toa (khéng gian, dong luc)
trong khi tinh dén sy tuan thu
khong hoan toan cua cac ca nhan

- Peo khau trang

- Khoang cach vat ly Physical

distanciation (d6i v&i mo hinh

M iCFO), ......... COMPARISON OF THE SAME REALISTIC LOCKDOWN
POLICY WITH DIFFERENT DURATIONS (0, 15, 30, 45 AND
60 DAYS), NO MASK. DETECTION IS DONE AT A RATE OF

20 TESTS / DAY AND THE LOCKDOWN IS APPLIED AS
SOON AS 20 POSITIVE CASES ARE REPORTED.
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COMOKIT d3 duoc st dung lién tuc cung véi cdc moé hinh khac bdi ddi phan trng nhanh chia B Y té
va CDC Ha Noi

COMOKIT: hop tac vai Ngan hang thé gidi dé danh gid tac dong cta dich béng Covid-19 tai trai ti nan
Al-Zaatari & Jordan.

COMOKIT Ha Lan ( Albatross ): hop tac v&i Tue (Pai hoc K§ thuat Eindhoven) dé mé ta cho sy lay lan
cta dich bénh & quy mé cap thanh pho tai Eindhoven.

COMOKIT Azure: hop tac vdi cac nha dia ly hoc tir UMR ESPACE dé xay dwng su lién két gitra danh gi
NPI vé dong luc dich té hoc va tac dong xa hdi tai thanh phé.

Luan 4n cta Roland Abao (2022 -...): "M®6 hinh hod su 1ay nhiém cong dong trong méi trwdng gia
dinh: M6 phéng dua trén cac tdc nhan thudc vé Hanh vi, Cdm xtc va Chudn muc vé tuan tha sirc
khoé”

Chuyén mén cho thanh phé Lima- du dn MIT (2021): S dung COMOKIT dé danh gid cac chinh sich
can thiép & quy moé mot khu dan cu tai mot thanh phé & Lima.
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