N1SNYINTAILIALATADHUNN

ANRIY IAIYNNG
NREUNAIUITZUUYIINTDIAZIENTE I AliRasD (INCD), naeseu1ningl, nsuAluANlIA

NTENTIANSITUEY 0 N

| o I
MINISTRY OF PUBLIC HEALTH e



NTENTIEAGITUEY @0

MINISTRY OF PUBLIC HEALTH \Qumt o

Outline

® UNUINLATNNTNANUENIU

* ngaiunng way product ainniswennsnizadnioeu
® NINENINILIAAZIEZUNIN

® NITUIUNIT
v di - [ %
® FLUVTDYA LAT LATRINE Tun1InenInllsAlaritgunIn
* walulatl waz AratianisindayannennindlsalaziugunIn

* Time Series Forecasting
* Process/Mechanistic Model
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* ATULDYA

* Data Engineering

e Data Analysis and Modeling

* Data Dissemination

e Data Visualization

* Data Governance
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SMU Classification: Restricted

Predictive Modelling

Business intelligence and analytics

Automated
Analytics

Optimization / O / What's the best that can happen?
What if
Randariizad fasti / _ - we take
Predictive skantrearlioh: O hat [fwe try fais actions?
/
Analytics
Forecasting/predictive models D) What happens next?
Diagnostic J
. > | Statistical analysis ?
An alytl C g ly / What are the causes and effects” /
| e | —.g \
-303, Alerts What actions are needed?
o
=
8 Query/drif down / Where exactly is the problem? AcCcess
>and
e Score cards ‘ What information really matters? reportlng
Descriptive ®
Analytics Standard ports 2
& What happened? Y

Degree of intelligence
Source: Thomas H. Davenport (2016)



SMU Classification: Restricted
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How do We Make Decisions?

Trust Your

Gut
(w)!

*40% major decision
making are based on gut feeling!

* Accenture 2008



SMU Classification: Restricted
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Predictive Modelling

SaasanumItinIeLnensaifiinns Lockdown vs 'l Lockdown sasgansiue

Analysis
Model Y > Insights
A
- S5
o o
Model World 3 - >
o1 i - -1 o
Real World 5 5
< S
| - Management
Business Situation Intuition Actions

()

a23 Lockdown
TIIRINTING LAY P

Covid-19 fasazszunauad
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Before modelling, we need to think of...

Predictability

Disease Importance Modifiability (amanTwlyldluns
(mnudranzaslia) (anadunldlalunns weramsod)
Usuilfaan)
*Frequency _
, : *Available data
*Severity *Preventable disease _ .
, : : *Available technique
*Impact (QOL, Social, *Available effective .
economic) intervention *Available technology
*Public/political concern | [N E]o| Rk *Available experts and

experiences (both
content and technique)
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Formulate Problem
\!

Obtain Information *

J
Select Methods

\’
Implement Methods
J

Evaluate Methods

J
Use Forecasts 1

I
v

“Forecasting
Modelling”

-TTmETmT T

Dr. Panithee Thammavijaya
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R506 Surveillance

* [ Juszuunlasumnusuiionndtiniuanssugudanin 1sane1uia wazanloundeynwis
(Isanenuasgnnuns lsesngrunaenvudelinsaunquianun) lunisihsedalse/dy fNe1ananis
szunle neiiinguszasainonistdesiueuaulse/do Wuwan dluiduseauaifveslaiueg

o dilvgy 19Tl "gUenasde(suspect)” lally "gUaendudu(confirm)"”

- vl Food_Poisoning Meningitis,uns Typhoid
° Niiﬂ GBI 57 Iﬁﬂ QEEI Genital Molluscum Contagiosum Meningococcal Meningitis Vaginal trichomoniasis
Anthrax H.conjunctivitis Mumps Zika virus
Avian Influenza HepatitisA Paratyphoid
Botulism HepatitisB Pediculosis Pubis
Brucellosis HepatitisC Pertussis
Chickenpox HepatitisD Pneumonia
Chikungunya HepatitisE Poliomyelitis
Cholera Hepatitis_uns Pulmonary T.B
D.H.F HFM PUO
D.H.F.shock syndrome Influenza Rabies
Dengue fever Japanese B encephalitis Rubella
Diarrhoea Kala azar Scarlet fever
Diphtheria Leprosy Scrub Typhus
Dysentery,Amoebic Leptospirosis Streptococcus suis
Dysentery,Bacillary Liver fluke T.B. other organs
Encephalitis uns Malaria T.B.meningitis
Enterovirus Fever Measles Tetanus exc.Neo
Eosinophilic Meningitis Measles ¢ Complication
http://doe.moph.go.th/surdata/index.php Filariasis Melioidosis ?:itcahr;gzs?: onatorum



Data Engineering

Data Analysis
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Analytical Dashboard

PR

COVID API ArcGIS

dayatilalsnCOVID VIRTUAL MACHINE
0 0 APL _]
0 0 e ol
it I

I I | I
API

\-I-aUam

\ 4

Public Communication

Routine Report

Ad-hoc Analysis/
Research

‘ o9

‘ d1lnuiunandse ﬂuaﬂﬂ'lWllVI\lﬂ'lﬂ

MOPH-IC Coward Colab Authen
Taynindu Payagtloelu TRy AUAL nnItnang

Disse

v

Publication

ata
ination

POLICIES

=

Data Sharing




One Health Approach




Data Lake (2023-2025)
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! i S I | ) e R ) T EVB’
Lab, Vaccine
0| ¥ [o API —
0 0 o of
(1] 0
| | | | |
API API API
[-3 X ,
N > | /STDA
D 2 o D
nsuAIUANNA N
POLLUTION CONTROL DEPARTMENT . Google Ea rth Engl ne
wuszua/ nsuaAlaNIne NSNAILANNAN GIS

v

o

o a’ ~ g - o v
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GO\)gle Trends Go gle

w Alerts

0
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EPIDEMIC INTELLIGENCE
FROM OPEN SOURCES
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Open Data

N,
g6
-
data.go.th

{a) 5 i < 5 @

Datasets Organizations Documents Showcases Data Request

Developer Government Officer %)

| Open Government Data of Thailand

Search datasets..

!

Q, Search Datasets

7914 dataset

é?]:éTextSizel B A A

Onen Government Nata of Thailand
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Environmental Data: Air Pollution

JoyaasivdantuMwaInMAMIAaMNdasIvIaAtuNIWIMASALUTA (PM10) WuRnOUs:INA

Organizations : ASUAJUAUUAWU

v {

W

Jayarua:apoulnaluiiiu 10 Tuasau (PMI0) s183U WUANIUS:INA

ﬂauamsnjomumwmmnom -
danuaSIIDOATUMWDINTA

oaluud (PMI0) .. 1~ 156 ]

Download

downloads AuHJBLa =

s1edpamiasIvI0AtUMWIMA
paluua U 2554 |+ 58 downloads : :
2 ownloa All information 365 records Show information number ' o 100

Download

= - _id Date 02T 05T 10T nT -

UpUanSIVIOATUNTWDINMAIIN i _ R

amﬁosnioqmmwmmn 1 1 2021-01-01T0O... 44 35 4] 37 ¢

paluud (PMI0) ..l 27 downloads 1-02-01T.. 42 48 40 :
Download 3 2021-03-01T... | 67 57 63 55 (

2 2 202 49
3 67
S1eB0aMUasIVIAACUMWINTA 4 |4 2021-04-O1T... |58 51 63 50 (
palula U 2555 & 15 downloads 5 5 2021-05-01T.. |74 54 8 49 {
6 6 2021-06-01T.. 83 54 8 52
Download R . N

https://data.go.th/en/dataset/airpollution



Environmental Data: Flood

Dataset Groups
Joyawununoud N

Organizations : ASUWCUUNAGU

v f!

Download All

s:AnAsUtnoudv (Floodplain)  Buaqrundthroudowuniaus
> I ¥

“WUALNDU

Joyawunthrudn  1[donmsitasiRwuRlogwonstuInWUNswauchiddnueunOdeugiu (Landform)
SouAUMS3LASAMWaNeaReuWUSsUney Tasudoldu 2 ¥iv Ao AQuUaY ua=nQrHu tWarhHuaaWURUNGL

WuRLdgvinnou

2UANS : anUduansautnANSweNnsth (@VAMSUHLU)

v f

Joyawunideoinaus1edaudins1:FINMWENEONLAEL

- & J J 3. ' -
yolawuniagounnousigliaou & o <

https://data.go.th/dataset/floodplain
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Environmental Data: Rain and Drought
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Aanunuaus1aiaauaalssinena ( ANATWUS - NSNH1AU 2566)

A
X

ANATWUSD 66 dAu1Au 66 WENEU 66 naHNIAU 66 AOUIEIU 66 AINNIAU 66
ANAUUILANITAMULUILAY LiHavAnHUaavszinalng
= W A “---.”3'
6 ‘o @ e @ @ Y o e ®
= Lk E k E
: ~ |8 e 2~ N e |2
ANATWUS 66 du1auU 66 WIELU 66 naHAIAU 66 qAOUIEU 66 ASNNIAU 66

# I Huliaensiensvdrianuwvisuamvaaiianinel wintdu **

http://climate.tmd.go.th/gge/climate.tmd.html

Download.. GIS File
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Environmental Data: Soil

kUNkan anausnisdoya  137gs:uu aon:lgu  AOIWHUWS

AUooula

uSnisfeyaduuasnistfian

Uémsﬂoga (Soil Service) As20doUdMUAYD (Soil Tracking & Download)

oA s - o | P ~ of ~ -
uwunnaugadu & uwunmsldnau JoyamsIBNau (Land Use) Jouaygadu (Soil Series)
USMSUWURNALZAAU (Soil Map) lasiwun uSMsdoyamsiBNau (Land Use) usuliuu uSmsgopasadu (Soil Series) TusUUU
MSIBNAU (Land Use Map) WSoUMOSUNE Shape File aNsnidonwunldfvssdudiua Shape File awNsniE@onwunlds:audokda
Tusunuu PDF File uunQ A4 awnsntaon nazdonUnwaagoyaldonudooms K395:AUNIND
wunlafivs:dudhua

http://dinonline.ldd.go.th/Default.aspx
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Environmental Data: GIS data

lduNIvAUUIAL

@ #ins1355s - mitrearth
Aug 9,2021 - Q

oo 139 eusounue natis 1

#sevier g #GIS #unuil #9limans

2NAAJas

auuangHan (major road)

auualgsov (minor road)

5 %6 1WA GIS

swosalw annd (railway station)

wudsalww (express line)

v

NUVLHUN AISH LTANE

uduhaigsan (major stream)

sIsuNagsov (minor stream)

guth (watershed)

uHaou (water body)

+ 1duduAoiugori 50 w KUY (village point)

[b Like D Comment A) Share

30 Wwaa (temple church)
Isowenuia (hospital)

Tsulsau (school
https://m.facebook.com/story.php?story_fbid=pfbidOhbtH3ntoaG8yEWatahWPTxGMYvRb8eo8ZNoxURQM34xUoV6muvc3gu ( )

iZVR25N1zCl&id=481280702438769&sfnsn=mo&mibextid=6aamW6 S5N81ay UKIdNe1ase (university)
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Google Trends

Google Trends &3

® Mldanaan

aANNAUNN + lsauwviauy

ma v 5 iisuan v naveny v auduy v

| €=

syauANMuaulanaaaIaIMEIuULN

> <

NUHLUG

11 n.w. 25.. 11 a.a. 2562 7 n.n. 2564 7 a.a. 2565

https://trends.google.co.th/trends/explore?date=today%205-
y&geo=TH&q=%E0%B9%84%E0%B8%82%E0%B9%89%E0%B9%80%E0%B8%A5%E0%B8%B7%E0%B8%AD%EQ0%B8%94%E0%B8%AD%EQ0%B8%AD%E0%B8%81
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Formulate Problem

\!
Obtain Information

y
Select Methods *

\’
Implement Methods
J

Evaluate Methods

J
Use Forecasts 2

I
v

“Forecasting
Modelling”

-TTmETmT T

Dr. Panithee Thammavijaya



Forecasting Methods

Qualitative Methods

— Expert Judgement

— Jury of Executive Opinion: JEO
— Delphi method

Quantitative Methods

Mixed Methods

— Risk analysis method
— Expert elicitation

Empirical/Statistical Model

Process/Mechanistic Model

— Simple projection/multiplication —

— | Time series analysis: Decomposition,
Smoothing, ARIMA

— Regression model: Linear, Poisson, Age-

Compartmental (multi-stage)
model e.g. SIR model for
Infectious diseases, Markov
Chain, etc.

Period-Cohort Model, etc.

NIENTIANS1TUEY @0 N
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Time Series Forecasting

26



Big Data Analysis in Health Care

NIENTEAGITUEY @0 N

Time Series Forecasting

* Forecasting is the process of making predictions of
the future based on past and present data and most
commonly by analysis of trends.

n15 banmaLazilaqtuyinulgauIAn

The most reliable way to forecast
the future is to try to understand
the present.

— John Maisbilt —

AZ QUOTES

27
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Number of GC cases during 2008-2019 and prediction in 2020
1100 | — actuals — 80% — 95%
1000 |

900 |
800 |

700 |

600 \'\\/\
500 |

400 |

2008. 2010 2012 2014 2016 2018
Source: R506, DDC
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100000 4 — Observed incidence; with covid-19 intervention |
—— Expected incidence; without covid-19 intervention | ’.l
0 95% confidence interval H f
80000 -
60000 A
40000 A
20000 - W\J
0 -
\
—20000 - Y
Pre COVID
2012 2014 2016 2018 2020 2022

Source: API COVID, DDC



Applications and Use cases

ARAINNTIURe UL LassTULUTNISgUNIN

What if Thailand government didn’t provide Universal Health

coverage (1imsnas) since 2002?
Impact of UC on incidence of impoverishment in Thailand

—— mLifwanmbszduganmdrumn  —@— Ammnsalmusaunisaiasa

i)
c

£

c | 200000 F:---
%]

-

)

>

8_ 150,000

£

(-

@)

o | 100000

O

c

J]

e

o 50,000

k=

2549 2550 2551
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Source: Limwattananon (201



Applications and Use cases
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Early Warning System

Percentage of All Deaths Due to Influenza and Pneumonia
12 —

10 —
actual mortality

epidemic threshold

Percent

seasonal baseline

[ [
2004 2005 2006



Applications and Use cases

Multivariate Time Series Forecasting

Min Rain

Max Rain
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Data Analysis and Modeling
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Air Pollution Related Diseases Forecasting

—— Trainin
o 9 ) msmamsaikans:nudagumwoiniuazaavuwnaliitinu 25 Tuasau (PM2s)
6000 4 s Xor et (wmsnnmnmu:)uuU:uIananannmsaso (COPD) uaslsartd>unaidoaidsuwau (IHD))
—— Forecast B el
tanaoqoﬁmg"ag\, (COPD) Isardlbuvialdaaldsuwau (IHD)
5500 A 120000 18000
® 100000 ~ 16000
o) E 14000 i
5000 A § 80000 ‘é 12000 S S ,"
a
& 60000 i, 10000
u g § 8000 N
4500 A 40000 & 6000
20000 4000
2000
0
4000- Q‘O,Z}QK\(\Q\)QOQ(‘}-OAQJO 0c.o;5_>~c3non.t>u
PER QT T 0T O s¢&s<<$3>32 80234
Lighlsunglunmsdniiiumsdneu vaniuiuiiennuszeivu sauieniinansznuannnsdsuwasanmgiionnea
3500 1 anunsalfiaeund Wleraduru PM2.5 agilA Baseline (2566 with Prophet model)
ulsuneiidaau (Wu Zero burning policy uaz Work From Home) 1é3uanusauiionnuszvivu msaﬁ'uaqumnqmuua:"s’gmaau’mﬁuﬁ
' v ' v ' ' wazldsumanszmuanusingnisalsssuives
2018 2019 2020 2021 2022 2023 N
---------- ANsFIUU 2560-2564 . .
< UWEIUDYa: §1UVBYA Health Data Center (HDC)
Disease Model Configuration MAE MAPE
ARINA ARIMA(train, order=(0, 1, 1)) 581.35 15.84
SARIMA (2’ 1’ 0),(2,1,1,) [12] 399.39 9.95
VAR PM2.5 lag 1 486.74 12.88
COPD °
PN2.5 lag 2 426.33 12.24
PM2.5 lag 3 420.54 11.39
PN2.5 lag 4 447.67 11.86




Big Data Analysis in Health Care
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Process/Mechanistic Model

34



Big Data Analysis in Health Care
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Mathematical Modeling

 Animportant tool in public health research and policy-making.

* Using mathematical equations and statistical methods to
* simulate the spread of disease and effect of control measure,
e predict future outbreaks,

* design and evaluate the effectiveness of interventions.

35
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Compartmental Modeling

S I R

ds
dt

Y _BsSI— yI

(¥ 0 9 9 9 dt
9 @ d_R_ I
ac ¥V

=—BSI
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Big Data Analysis in Health Care
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Compartmental Modeling for Vector Borne Diseases

A
Hs Bn » He " 5 Hi " o
H f,’/ Legend
s Human (SEIR)
Ms i & Me Am M Mosquito (SEI)

37



Applications and Use cases
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System Dynamic Modeling
O

WAaL@paphneuan
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Applications and Use cases
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System Dynamic Modeling prymymm

$7AS1D (containment

#3 IS'\)IWlUHS—WEJ'lﬂSH’l\)ﬂ']SIIWHEJ-

(rapidly increase healthcare capacity)
#1.1 Jsuwnanssudouuynna (social & travel bans)

distancing and behavioral risk reduction)

Hienin/Anga

qiaadanng CR 1

1ITNSLHETIN

. FAANNEINITA
#1.2 aQAUKUNIIUUYDVEUBU (decreasing contact time and density) 289 ICU luszuy

DATINTUNSLZD

fnaulszensiil

ans1pnsthe-anse

Tenadnizio ssaeingd \dedin
A ) 5‘7 :> Hidedin
Uszannsii VR {> Usvanng > Uszznnsanie/
fAndale CGEDGIED) filomaunszala y
AN fowde »
( (&,
B NIMTHUR szazAIMsAaLEe
2993NTUNSLED
\Z
Uszang
, v gvaannlse/
UszznsiidRsizaleads Fusinfiduiu
#2.1 WuUs:answaflunisinisana:zignisa (effectively quarantine & isolation)
f - THATLAND COVID-19 Uszinsuazes #2.2 IWUTaAUaIuIsnMsasdvlsala:ausogWdunWalsa (increasing test and tra
(% INTEGRATED SYSTEMS masnn lsauazusn lsa ¥

Simulation Lab
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System Dynamic Modeling

= Health facilities providing
Availability of personal routine essential health

. prafective equipments services
Public e

transportation

Availability of

vaccemes X3

Vaccine logislic.s and
supply chain

Image of Figure 2

I Transmission

Utilization of Socioeconomic
events

vaccies status

Transmlssmn risk

O \Suscepub]e

Immunization individuals
coverage @ Vaccination Commuy

\/campalgns g engagement and
mobilization

40



stem Dynamic Modeling

potential
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Neo-vacc

susceptible prisoners

potsatial curflowl

Prob of mild to severe 2on
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Duratica mild 1o
Tecow mom vac theary:

Dew priscmers
per day

Applications and Use cases
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Applications and Use cases
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Use case

@ AN IRiNaINNININITUBINUAUANLSA U 2565 Wisuiisudnuiuginidasieinag awsauludssne

swauddnide (518) Useine

Bl | A1ANT TN NWUNI TR U A F18WUS Omicron

meluue wd unslsalurndraazna®

100,000
udsdyyrufiouny l
2000 | {saladn-19 s¥AU 4 YSULINTNIS wennn
ey . 19 WwBY 2565
. nNNY UM IUsUnd
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Applications and Use cases
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State Transition model (Markov chain)

Probability at
1 unit of time

0.05
Define an initial cohort distribution

X, = [1.0, 0.0, 0.0]

How does this
cohort distribution
evolve over time?

Five years later...
xs = [0.24, 0.41, 0.35]

Ten years later...
X0 = [0.06, 0.28, 0.66 ]
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Decision Tree Decision point

COVID-Vaccine No-CQOVID-Vaccine
No Stroke: 0.999949 Stroke: 0.000050 Die: 0.000001 COVID Infection: 0.008154 No COVID Infection: 0.991846
/.\ Death =1.0000 Death =0.0000
COVID Infection: 0.004077 No COVID Infection: 0.995923  Die: 0. 010000 Survive: 0.990000 Die: 0. 035714 Survive: 0.964286
| |
Death =0.0000 Death =1.0000 Death =1.0000 Death =0.0000
Die: 0.035714 Survive: 0.964286 COVID Infection: 0.004077 No COVID Infectlon 0.995923
|
Death =1.0000 Death =0.0000 Death —0.0000
Die: 0.035714 Survive: 0.964286

Death =1.0000 Death =0.0000
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Formulate Problem

\!
Obtain Information

J
Select Methods

\’
Implement Methods
J
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“Forecasting

Modelling”
Evaluate Methods
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Use Forecasts 5
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Evaluate Method
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STATISTICS
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All models are wrong, but some are
useful.
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Final Thoughts

.

A .p “Without good
data, we’re flying
blind. If you can’t
see it, you can’t

solve 1t.”
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