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WAHIS: World Animal Health Information System

WAHIS is the global animal health reference database of the World Organisation for Animal Health (WOAH). WAHIS data refiects the validated
information since 2005 reported by the Veterinary Services from Member and non-Member Countries and Territories on terrestrial and aquatic
Listed diseases in domestic animals and wildlife, as well as on emerging diseases and zoonoses.

- WAHIS
&y Scientific publications

i
WAHIS includes interactive mapping tools and dashboards to support data cor 1 and of officially validated animal
health data

Data analysis:

MS Excel

e @\ G I s m

SaTScan

Power Bl

Disclaimer: complied data from all available recourses may differ from other reports
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FMD reported cases (2019-July 2026 )
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FMD reported cases (2025-July 2026 )
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REGIONAL FOOT AND MOUTH DISEASE SITUATION ’m/ —

FMD spatial distribution A Y B
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South-East Asia, China and Mongolia Foot and Mouth Disease (SEACFMD)
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FMDV Serotype dynamics

Regional serotype distribution

Serotype O:
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FMDV Serotype- O/SEA/Mya-98 ad O/ME-SA/Pan Asia
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FMDV Serotype- O/ME-SE/Ind 2001
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O/ME-SA/Ind2001d

2015- Laos, Myanmar (isolated 2016), Vietnam
2016- Thailand, Vietnam

2017-Myanmar, China, Mongolia, Korea and Russia
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FMDV Serotype - A/ASIA/Sea-97

e
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A/ASIA/Sea-97
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FMDV Serotype Asia 1

~Serotype Asia 1 in
Myanmar in January
2017

No further Asia 1 outbreaks reported
so far
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SHORT COMMUNICATION WILEY

Foot-and-mouth disease outbreaks due to an exotic serotype
Asia 1 virus in Myanmar in 2017

Lin Lin Bo¥* | Khin Sander Lwin®* | Sahawatchara Ungvanijban® | Nick J. Knowles® |
Jemma Wadsworth® | Donald P. King® | Ronello Abila® | Yu Qiu®
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FMDV SAT1
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Publication of the Historical Analysis of FMD in the SEACFMD Region

Preventive Vererinary Medicine 245 (2025) 106683

Contents lists available at ScienceDirect
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Insights into the epidemiological characteristics, temporal changepoints,
and space-time clusters of foot and mouth disease outbreaks in the

Ez

o
1

o
L

(SEACFMD region), posing an ongoing threat to livestock and tade. This study aimed to investigate th

Quibreaks epidemiological characteristics and analyze the spatial and temporal distibution of FMD outbreaks reporte
Z;:;s . across the SEACFMD region. FMD outbreak and virus lineage data from 2015 to 2023 were utilized. Time seri
epoin

2021 2022 2023

decomposition, changepoint detection, and spatio-temporal clustering using space-time permutation and Poisso
Chusters space-time models were conducted to identify trends, changepoints, and outbreak clusters. Nine countries r¢
Prevention and control ported at least one FMD outbreak during the study period. Changepoint analysis revealed significant tempor:
SEACFMD shifts, including a peak in 2020, followed by a declining trend towards the end of 2023. The O/ME-SA/PanAsi
and O/SEA/Mya-98 lineages were dominant between 2015 and 2018, while 0/ME-SA/Ind-2001¢ became pre
dominant from 2019 onwards, particularly in Viemam and Thailand, and was linked to the incursion of FMD i
Indonesia in 2022. Spatio-temporal analyses identified clusters in Mongolia, Thailand, Viemam, Cambodi:
Malaysia, and southern China, with the number and size of clusters influenced by model parameters. The finding
highlight the dynamic epidemiology of FMD in the SEACFMD region, characterized by the emergence ¢

SEACFMD region to support eradication efforts ﬂ
Veerasak Punyapornwithaya™ @, Supitchaya Srisawang*, Chalita J a.mo#n.hee Wengui Li”, g 2018 2019 2020
Ronello Abila“, Karma Rinzin “, Ashish Sutar “, Bolortuya Purevsuren ‘-5 300 1 248
* Research Center of Veterinary Bioscieneces and Veterinary Public Health, Faculty of Veterinary Medicine, Chiang Mai University, Chiang Mai 50100, Thailand E— e 218
¥ Joint International R&D Center of Veterinary Public Health, College of Veterinary Medicine, Yunnan Agricultural University, Kinming 650201, China = J 194
© World Organisation for Animal Health (WOAH) Sub-Regional Representacion for Soutk East Asia, Bangkok 10400, Thailand O 200 129
-—
© 100+
ARTICLEINFO ABSTRACT 83
5 33 45 47 | | 32 39 280125 22 31
Keywords: Foot and mouth disease (FMD) remains endemic in several countries across Southeast Asia, China, and Mongoli o l:l I:I Di D = 4 D i
=
=z

Space-time models

101 110 119

@

by the foot-and-mouth disease virus (FMDV), a member of the genus

nized as the predominant serotype causing FMD outbreaks in SEA (1

dominant lineages, fluctuating outbreak trends, and evidence of transboundary spread. These insights suppor 100 4 36 37
targeted surveillance, timely response, and strengthened regional collaboration to inform the SEAGFMD Roac . 27
o Elevation o = |—| sl S B BEpel] & S8
T T T T T T T T T T T T T T T T T
S & . <
1. Introduction many countries, posing 2 persistent economic burden on agriculture 6 148 1 (\’be’\‘b'bo"a \’bo\\ @6\ {) 0 0% \’bo\,bé(b ,b(\b/b& &’b\(\'bo@\'b'bo% c,\oo\\’b& ,b(\blb&
and livestock sectors (Rahman et al,, 2025). FMD is endemic in mos | 7 00(\ N7 q;\ (\QO ’b \(‘ 6\000‘(\0 Q%(\ ,&\ G\Q OC)QO(\ N \rb‘\QQ{b(\ ’b\\ Q}Q
Foot-and-mouth disease (FMD) is a highly infectious discase caused  countries in Southeast Asia (SEA). FMDV scrotype O has been recos = © N (N N0 2
& RUCNES & AP SEIRNUHS A

Aphthovirus within the family Picornaviridac (Brito et al., 2018; Maha-
patra and Parida, 2018). This disease affects a range of cloven-hoofed
livestock species, including buffaloes, cattle, goats, sheep, and pigs.
FMDV is characterized by its antigenic diversity, with seven distinct
serotypes reported in different regions of the world. These serotypes
include O, 4, C, Asia-1, SAT 1, SAT 2, and SAT 3 (Brito et al., 2017). The
burden of FMD is a global concern, with outbreaks occurring worldwide,
particularly in Asia, Africa, the Middle East, and parts of South America
(Knight-Jones and Rushton, 2013). In Asia, FMD remains a threat in

* Corresponding author.
E-mail address: veerasak p@emu.ac.th (V. Punyapornwithaya).

heeps://doi.org/10.1016/j.prevetned.2025.106663

et al., 2023a; Susila et al., 2023).

The World Organisation for Animal Health (WOAH) initiated th
Southeast Asia Foot and Mouth Disease Campaign in the 1990s, with it
formal establishment in 1997 by seven founding members: Cambodi
Lao PDR, Malaysia, Myanmar, the Philippines, Thailand, and Vietnaw
Over time, the campaign expanded its reach to 12 countries with th
addition of Indonesia, Brunei, Singapore, China, and Mongoli
(SEACFMD Members). The SEACFMD campaign aims to improve pre
duetivity and economic outcomes in the livestock sector through the

Received 27 March 2025; Received in revised form 4 August 2025; Accepred 2 September 2025

Available online 2 September 2025

0167-5677/© 2025 The Author(s). Published by Elsevier B.V. This is an open access article under the CC BY-NC license (htp://creativecommons. org./licenses/by-

ne/4.0/).
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Fig. 1. Spatial distribution and number of foot and mouth disease outbreaks in Southeast Asian countries, China, and Mongolia from 2015 to 2023.

https://www.sciencedirect.com/science/article/pii/S0167587725002685
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PCP status of Members
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- Brunei Darussalam

- Singapore

- the Philippines

- Sabah and Sarawak, Malaysia

2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025
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No No
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status status status status
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Risk monitoring and surveillance
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Changes in reporting modality

ASEAN Animal health information system (ARAHIS) into WAHIS
é Objective \ ( Transition )

e RIS £66mE SErEl Close s_uppor:t for ARAHIS _
" . countriesto implement this
to submit information for

approach. Review progress after
ARAHIS
\ PHIPOSES / 3 and 6 months

- /
/ Approach \

Report 7 listed diseases on a
monthly basis using early warning
module

(HPAI, FMD, classical swine fever,
African swine fever, LSD,

\Newcastle disease and rabies) / \ /

World Organisation seAcFmD
for Animal Health V

ARAHIS-WAHIS one
portal reporting

(pilot approach)

/ ARAHIS dashboard \

il
Data will be extracted from WAHIS
to populate an external ARAHIS
dashboard




Real-Time Reporting

No need to wait six-month cycles for stable diseases; immediate

notification and monthly follow-up reports.

“One Portal” Efficiency

m

WAMHIS serves as the single- entry point, meeting the needs of both
ARAHIS and WAHIS while avoiding duplication of effort.

Simplified Administration

A unified system allows a single focal point to manage all reporting,

eliminating the need for separate dedicated roles.

Enhanced Data Detail
The WAHIS Early Warning module enables sharing of detailed

information about specific diseases.

Dynamic Visualisation

Data extraction populates a live dashboard for sharing and

analysing regional disease trends in real-time.

ARAHIS into WAHIS

Ot Home Page

i |

Uiemarae
Passwers
po Forgme
Login b=

WAHIS includes interactive mapping tools and dashboards to support data consultation. visualization and extraction of officially validated animal
health data

ASEAN Regional Animal Health Information System (ARAHIS)

Language. English

ASEAN Regional Animal Health Infe tion System
ARAHIS
Welcome 10 the ARAMHIS system

This system is intended fot the use of authorised representatives of members of ASEAN countries, for the purpose of sharing timely information
on lvestock diseases, o improve regional disease control

To ensure the integrity of the disease INformMation Managed by the System, Access Is restricied by password

This system has been developed with the of the ASEAN sectoral 19 910UD 0 Ivestock, 3G WIth SUPPOR rom the Austraban
Govemnment (AusAID), OIE (head ofice in Paris, regional office in Tokyo, and regional coordinasion und in Bangkok) and ACIL. The system bullds
0N and extends the functions of exISANG regional animal health Informaton systems, inchuding the OIE's South East Asian Foot and Mouth
Disease campaign and the Animal Health and Production Information System for ASEAN (AHPISA)

World Organisation
for Animal Health ‘ WAHIS
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ARAHIS into WAHIS

Cambodia FUR_3 Foot and mouth disease virus (Inf. with) 0 FM" Situatinn nashhoard
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@ @)) World Organisation REGIONAL FOOT AND MOUTH DISEASE SITUATION w >
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FMD spatial distribution
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h ) ) ' Year =5 N sl
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[] China
‘ ) ) . ] Indonesia Mongolia m
@ Mongolia FUR_1 Foot and mouth disease virus (Inf. with) 0 [ Laos
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] Mongolia Myanmar l 40
China (People's Rep. 0] Myanmar
o (Peop P FUR_1 Foot and mouth disease virus (Inf. with) 0 0 Thailand
Of) [ Vietnam China I 25
® cambodia FUR_4 Foot and mouth disease virus (Inf. with) Not sample @meptm > ’ Miean nurmber of outbreahe per year o
@® Malaysia FUR_2 Foot and mouth disease virus (Inf. with) 0 . I —
Microsoft Power Bl Tof7 > ®

South-East Asia, China and Mongolia Foot and Mouth Disease (SEACFMD) Campaign WOAH - Asia

World Organisation seacemn
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https://rr-asia.woah.org/en/our-mission/our-mission-regional-strategies/the-south-east-asia-and-china-foot-and-mouth-disease-seacfmd-campaign/
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Epidemic intelligence— Nonofficial news tracking
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20,000 articles
screened (2026 - YTD)

37,000 articles
screened (2025)

16,000 articles
screened
(2024)

Asia and Pacific team scans twice a week

Follow up members to verify the news

World Organisation
for Animal Health
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Epidemic Intelligence: Non-Official News Tracking

Top 5 Diseases Detected in the News

6% 4%
13%
41%

15%

21%

m Foot and Mouth Disease
m Rabies including human cases
m Anthrax including human cases

m African Swine Fever
m Avian influenza (HPAI,LPAI and human)
m Lumpy skin disease

World Organisation
for Animal Health
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Total detected news vs FMD news

247

125

69
o1 66
3
32
14
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FMDV Asia 1 study

Preventive Veterinary Medicine 244 (2025) 106663 CambOdia Chlna Lao PDR
Preventive Veterinary Medicine
ELSEVIER journal homepage: www.elsevier.com/locate/prevetmed 081 e 5.4 " 0179 oo
iLJ]
Probability of freedom from foot-and-mouth disease virus serotype Asia 1~ [%&=
in Southeast Asia, China and Mongolia 215 J
Masako Wa.da“:’ ) .Il:sn-He?l H::;; Pulortuya Purevsuren ”, Karma Rinzin ”, Ashish Sutar”, é 20 4'0 6.0 8.0 160 : :
Tneioﬁliafipaf;fybhw it o st Surveillance sensitivity for Asia 1(%) L L] Mgk ke iE]
* Sub-Regional Representaion for South:Sast Asia, World Organisaton for Animal Health, Bangkok, Thailand DU VS IIAINLG STHSIUVILY 1V ADIA 1} V)
Scenario tree models: i
probability of detecting FMDV of any serotypes or specifically
serotype Asia 1 by passive surveillance - o
Thailand Vietnam
- Mongolia and China the highest surveillance sensitivity of
approximately 100%.
- Thailand- a moderately high detection probability of 71%, followed
by Malaysia at 16%.

- Cambodia, Lao PDR, Myanmar and Vietnam had low surveillance 0 L 80 0 0 80
e ere o Surveillance sensitivity (%)
sensitivities of below 4%

While there are border checkpoints, unofficial movements of animals may occur with unknown
frequency due to porous border security. The reintroduction risk likely varies across countries by year
due to differences in policies, border security and market demands, as well as distance.

World Organisation o | - seacemn
for AnimCII He(:llth https://www.sciencedirect.com/science/article/pii/S016758772500248X V



https://www.sciencedirect.com/science/article/pii/S016758772500248X

Animal movement study

Movement pathways and market chains of large Animal movement pathways and value chain study in Asia

ruminants in the Greater Mekong Sub-region

Pre-existing data 1. Spatial Data Collection
collection &
Field survey
Approaches

* Movement records
¢ GIS mapping of routes
* Markets & quarantine stations

2. Stakeholder 3. Focus Group QuettioKA;l:aire

Questionnaire Discussion Survey
F':Id rs:ar:ﬁy e Animal movement e Disease prevention + Knowlodae

PP pathways and control . Attitudesg

* Roles and activities * Value chain actors e Practices

of stakeholders * Price differentials
Mapping animal movement pathway
Animal movement statistics
Data
Analysis

India/Bangladesh

Stakeholder mapping and value chain analysis

KAP of relevant stakeholders

\ ot
From Malaysia

World Organisation seAcFmD
for Animal Health U



Mapping exercise
e

MEKONG REGION: MAJOR CROSS-BORDER ANIMAL MOVEMENT PATHWAYS
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The Golok River (Sungai Golok) is a 103-kilometer transboundary
waterway that serves as a natural border between Malaysia
(Kelantan state) and Thailand (Narathiwat province)
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Risk mapping Upper Mekong region

Multi-Criteria Decision Analysis (MCDA)
Data layers:
- Animal population density

Generate data from animal movement study:

- Live cattle market locations

Rzl omElgeefor - Animal movement pathway

- ) i ) i

| P Surveillance check point location/ cross border
check point

- Road and land types (Data from Satellite)

Source: Dr Veerasak, Chiang Mai University L
Data based on Expert opinion:

- 15 representative from UM countries (3 per
Country) + 5 from International Organization
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Key observations
e

FMD remains endemic in SEACFMD Region

Serotype O continues to predominate

Serotype A detected in Malaysia and Vietham

SAT1 detected for the first time in China and Mongolia
Cross-border animal movement continues driving spread

ARAHIS-into-WAMHIS integration is active, providing a single portal for
regional data sharing

Epidemic intelligence supports timely disease reporting and real-time
information sharing
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Challenges/Discussion

Weak Veterinary
Infrastructure

gag X Q

Poor Reporting &
Inconsistent Vaccination
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Unregulated Animal

Movement
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Multiple & Emerging
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Environmental &
Socio-economic Factors
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Total cases FMD spatial distribution
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