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2003-2014 2015-2024 2025 2026 Bt
B T T 7+ T 7+ T 7 T 7 T 7
B = B = B = B = B =
& K K K & & & & & i
I AR 8 5 0 0 0 0 0 0 8 5
R 7 1 0 3 0 0 0 11
%4 F 56 37 16 6 18 9 0 0 89 51
bo £ & 1 1 1 0 0 0 0 0 2 1
il 0 0 1 0 0 0 0 0 1 0
¢ R 47 30 9 2 1 0 0 0 57 32
% # B 1 0 0 0 0 0 0 0 1 0
BA S 0 0 1 0 0 0 0 0 1 0
g 210 | 77 | 149 | 43 0 0 0 0 359 | 120
B R 197 | 165 3 3 0 0 0 0 200 | 168
=T 3 2 0 0 0 0 0 0 3 2
7 B 2 2 1 0 0 0 0 0 3 2
LE B 0 0 0 0 1 1 0 0 1 1
% 1 0 0 0 0 0 0 0 1 0
R 0 0 1 1 0 0 0 0 1 1
22411 1 1 0 0 0 0 0 0 1 1
= A #rh 3 1 0 0 0 0 0 0 3 1
& FL7 0 0 2 0 0 0 0 0 2 0
3 K 25 | 17 0 0 0 0 0 0 25 17
B 12 4 0 0 0 0 0 0 12 4
A% 127 | 64 2 1 1 0 0 0 130 65
B R 0 0 1 1 2 2 0 0 3 3
R 0 0 5 0 1 0 0 0 6
(R 0 0 68 1 3 0 0 0 71 1
B 0 0 1 0 0 0 0 0 1 0
ozt 701 | 407 | 262 | 58 30 12 0 0 993 | 477
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AYPATHE Aol 1 (2025 & R 5 F)
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2004-2023 & 2024 & 2025 & 2026 =
2 B 21| 14 (2] v [2ea] ws [rrs] e
Afghanistan e & iF Yes Yes
Azerbaijan I E R Yes | Yes
Bangladesh F e Yes | Yes Yes | Yes
Bhutan * -+ Yes Yes Yes
Cambodia R R Yes | Yes Yes | Yes | Yes
China YR Yes | Yes | Yes Yes
Cyprus T e gt Yes | Yes [ Yes
Hong Kong ik Yes | Yes | Yes Yes
India R Yes | Yes Yes | Yes | Yes § Yes | Yes
Indonesia Er R Yes | Yes Yes Yes
Iran [ Yes Yes Yes
Israel A Yes Yes Yes Yes Yes Yes Yes Yes
Iraq E Yes | Yes | Yes Yes | Yes Yes
Japan P Yes Yes Yes Yes Yes Yes Yies
Jordan He Yes
Kazakhstan ¥4 Yes Yes Yes
(if;é'p) N. Korea A 3% Yes Yes Yes Yes
Korea R Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes
Kuwait FRAF Yes | Yes
Laos 7 B Yes | Yes
Malaysia 5 ke Iy Yes | Yes
Mongolia 57 Yes Yes
Myanmar kol Yes | Yes
Nepal Rop Yes Yes Yes
Pakistan = A Yes Yes
Palestinian T BT Yes Yes
Philippines e Yes Yes | Yes | Yes Yes
Lebanon ® = B Yes
Saudi Arabia M EBRE G | Yes [ Yes
Taiwan 0 Yes Yes Yes Yes Yes Yes Yes Yes
Thailand 3R Yes | Yes
Turkey EREL £ Yes | Yes Yes Yes
Vietnam A% 3 Yes | Yes | Yes Yes
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o s R IEYIEYIEYIEY] Y kY
Albania fe g = R iI; Yes Yes Yes
Adustria B3] Yes | Yes | Yes | Yes [ Yes | Yes | Yes | Yes
i ) G A P
Hi(izzlgi)?/?:a i; % 7 %;(P\ Yes Yes Yes | Yes | Yes
Belgium A pE Yes | Yes | Yes | Yes | Yes | Yes [ Yes [ Yes
Bulgaria iete 1 37 Yes | Yes Yes Yes | Yes Yes Yes
Croatia REE I Yes | Yes [ Yes Yes | Yes
Czech Republic £ Yes [ Yes | Yes | Yes | Yes | Yes | Yes [ Yes
Denmark > % Yes | Yes | Yes | Yes Yes Yes Yes | Yes
France 2z Yes [ Yes | Yes | Yes | Yes | Yes | Yes [ Yes
Finland By Yes | Yes [ Yes Yes Yes
Estonia CRONACH Yes | Yes Yes Yes | Yes
Faeroe Islands F R Yes | Yes [ Yes
Georgia Bind Yes
Germany R Yes | Yes | Yes | Yes | Yes | Yes [ Yes [ Yes
Greece " Yes | Yes Yes
Hungary @7 41 Yes [ Yes | Yes | Yes | Yes | Yes | Yes [ Yes
wM Iceland k5 Yes Yes Yes | Yes | Yes
(40) Ireland TR W Yes Yes Yes Yes Yes
Italy R Yes | Yes Yes Yes Yes | Yes Yes Yes
Latvia Pull) A i Yes Yes Yes | Yes | Yes
Lithuania Rl Yes Yes Yes Yes Yes Yes Yes
Luxembourg R 4 F Yes | Yes Yes
Macedonia 5 H &g Yes
Montenegro FEM R R Yes | Yes
Moldova BE SR Yes Yes Yes Yes Yes Yes
Nederland T Yes Yes Yes Yes Yes Yes Yes Yes
North Macedonia 5 H A Yes Yes Yes Yes
Norway EA Yes | Yes | Yes | Yes | Yes | Yes | Yes | Yes
Poland " Yes | Yes | Yes | Yes [ Yes | Yes f Yes | Yes
Portugal 757 Yes | Yes | Yes | Yes | Yes | Yes | Yes [ Yes
Romania BB LI Yes | Yes | Yes | Yes Yes | Yes Yes | Yes
Russia B R Br Yes | Yes Yes
Serbia ER AL Yes Yes Yes Yes N(ES
Slovakia Bk B3R Yes Yes Yes Yes Yes Yes Yes
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Slovenia LR A Yes Yes Yes Yes Yes Yes
Spain & 317 Yes Yes Yes Yes Yes Yes Yes
o’ Sweden e Yes | Yes | Yes | Yes | Yes Yes Yes
e Switzerland FHd Yes Yes Yes Yes Yes
Ukraine B Yes Yes Yes Yes Yes Yes Yes
United Kingdom R Yes Yes Yes Yes Yes Yes Yes Yes
Algeria fe i 2 {47 Yes Yes
Burkina Faso ENE oz Yes Yes Yes Yes Yes Yes Yes Yes
Benin ] Yes Yes Yes Yes
Botswana b RS Yes Yes Yes
Cameroon 3 73 Yes Yes Yes Yes Yes
Ceuta [ 4 Yes | Yes
Congo B 5 Yes
Cote d'lvoire %7 % g Yes Yes
Djibouti + Yes Yes
Egypt NS Yes Yes
Ghana fuakiy Yes Yes Yes Yes Yes
Gabon ‘v Yes Yes Yes
Gambia Hoe I Yes Yes
Guinea An L Yes Yes Yes Yes Yes Yes
Libya v 37 Yes
(;;1) Lesotho S Yes
Liberia L Yes
Niger Rp Yes Yes Yes Yes Yes
Nigeria ERRUER Yes Yes Yes Yes Yes
Namibia N A Yes Yes
Mali 5 A1 Yes Yes
Mauritania F AR L Yes Yes
Mozambique E= L5 Yes
Reunion ¥ P Yes
Senegal BN AR Yes Yes Yes Yes Yes
South Africa % 2b Yes Yes Yes Yes Yes Yes Yes Yes
Sudan R Yes
Togo 5B Yes Yes Yes
Tunisia RELG I Yes
Uganda R ¢ Yes
Zimbabwe E R Yes
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Argentina R REES Yes Yes Yes Yes
Bolivia HAlad Yes | Yes Yes
Brazil S Yes Yes Yes Yes Yes Yes
Canada R A Yes Yes | Yes Yes Yes Yes Yes
Chile il Yes Yes Yes Yes Yes Yes
Colombia BiGI Yes Yes Yes Yes Yes
Costa Rica BT 4 Yes | Yes
Cuba w7 Yes | Yes
Ecuador N Yes Yes | Yes Yes
Falkland Islands A R Yes Yes Yes
g Greenland i g Yes Yes
(22) Guatemala AE 5 Yes
Honduras Akt
Mexico ET R Yes Yes [ Yes Yes Yes Yes Yes
Panama = e Yes | Yes Yes
Peru Fo8 Yes Yes Yes Yes Yes Yes Yes Yes
Puerto Rico IR Yes
Paraguay TR Yes | Yes
S e e e e
Uruguay b 43 Yes | Yes | Yes
Venezuela = EA Yes | Yes
America iR Yes Yes Yes Yes Yes Yes Yes Yes
B Adustralia B Yes Yes Yes
€2 New Zealand aE B Yes Yes

.
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Global risk mapping of highly pathogenic avian
influenza H5N1 and H5NX in the light of epidemic
episodes occurring from 2020 onwards

Marie-Cécile Dupas, Maria F Vincenti-Gonzalez, Madhur Dhingra, Madhur Dhingra, Claire Guinat, Timothée
Vergne, William Wint, Guy Hendrickx, Cedric Marsboom, Marius Gilbert, Simon Dellicour

Abstract

Avian influenza (Al) is a highly contagious viral disease affecting
poultry and wild water birds, posing significant global challenges due
to its high mortality rates and economic impacts. Highly pathogenic
avian influenza (HPAI) outbreaks, particularly those caused by H5N1
and its variants, have surged since 1959. The HPAI H5N1 clade 2.3.4.4b
viruses have notably expanded their geographical reach, affecting
numerous countries, diverse avian species, and now mammals. Using
an ecological niche modelling approach, this study aims to elucidate the
environmental factors associated with increased HPAI H5 cases since
2020, investigate potential shifts in ecological niches, and predict new
areas suitable for viral circulation. We developed ecological niche
models for HPAI cases in wild and domestic birds across two distinct

periods: 2015-2020 and 2020-2022. Key environmental predictors
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include chicken and duck population density, human density, distance

to water bodies, and land cover variables. Post-2020, we observe
increased relative influence of predictors such as intensive chicken
population density and cultivated vegetation. Risk maps reveal notable
ecological suitability for HPAI H5 circulation in Europe, Asia, and the
Americas, with significant expansions of at-risk areas post-2020. Wild
bird H5 occurrences appear primarily correlated with urban areas and
open water regions. Our analyses also highlight a potential shift in
affected wild bird species diversity, with more avian species,
particularly sea birds, impacted post-2020. Overall, these results further
contribute to the understanding of HPAI epidemiology and identify

regions where surveillance and control measures should be prioritised.
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