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[bookmark: _Toc168329356]Supplementary Table 1. Data sources and the number of occurrence data extracted from each source
	Disease
	Data
	Number of occurrence data
	Years covered
	Source

	Acute viral diseases
	Published dataset
	69,426
	2006-2014
	1

	
	HealthMap
	385,944
	2006-2019
	www.healthmap.org

	Dengue
	Published dataset
	13,604
	1960-2015
	2

	
	HealthMap
	23,527
	2015-2019
	www.healthmap.org

	
	Others
	96
	2015-2024
	3–8

	Chikungunya
	Published dataset
	1,211
	1952-2015
	9

	
	HealthMap
	1,330
	2015-2019
	www.healthmap.org

	
	ProMed mail
	531
	2015-2022
	

	
	Others
	10,974
	2015-2024
	10–13

	Zika
	Published dataset
	237
	1953-2016
	14

	
	HealthMap
	3,398
	2015-2019
	www.healthmap.org

	
	ProMed mail
	773
	2015-2022
	

	Yellow fever
	Published dataset
	1,175
	1927-2016
	1

	
	HealthMap
	1,400
	2015-2019
	www.healthmap.org

	
	Others
	105
	2015-2024
	4,15




[bookmark: _Ref157236143][bookmark: _Ref157236139][bookmark: _Toc168329357]Supplementary Table 2. Number of occurrence points for each disease before and after the removal of spatial duplicates (thinning).
	
	Dengue
	Chikungunya
	Zika
	Yellow fever

	Before thinning
	37227
	14046
	4408
	2680

	After thinning
	5867
	4727
	1138
	1395





[bookmark: _Toc168329358]Supplementary Table 3. Occurrence data for other emerging acute viral infectious diseases.
	Disease
	Total occurrence data

	Avian influenza H5N1
	5036

	Chicken pox
	4069

	Chikungunya
	15113

	Common cold
	1452

	Crimean-Congo haemorrhagic fever
	940

	Dengue
	130907

	Eastern equine encephalitis
	2819

	Ebola
	63948

	Enterovirus infection
	972

	Hepatitis A
	4649

	Hepatitis B
	2008

	Hepatitis C
	4157

	Hepatitis D
	70

	Hepatitis E
	543

	Herpes
	703

	HIV/AIDS
	15103

	Influenza
	81755

	Japanese encephalitis
	1991

	La Crosse encephalitis
	148

	Lassa fever
	2319

	Machupo virus
	12

	Marburg fever
	206

	Measles
	30252

	Mononucleosis
	162

	MPOX
	383

	Mumps
	5573

	Murray Valley encephalitis
	106

	Nipah and Nipah-like virus disease
	893

	Parvovirus
	1135

	Polio
	8062

	Powassan
	288

	Rabies
	22040

	Respiratory syncytial virus
	789

	Rift Valley fever
	988

	Roseola
	9

	Ross River virus
	326

	Rotavirus
	1008

	Rubella
	1746

	Shingles
	191

	St. Louis encephalitis
	242

	Tick-borne encephalitis
	416

	Venezuelan equine encephalitis
	169

	Viral meningitis
	863

	West Nile fever
	26420

	Western equine encephalitis
	2

	Yellow fever
	4247

	Zika
	10140


[bookmark: _Ref157236238][bookmark: _Toc168329359]Supplementary Table 4. Covariates included in the models. 
	
	Covariate
	Years covered
	Original spatial resolution
	Data source

	Surveillance factors

	Gross Domestic Product (5km x 5km and aggregated national level)
	2009-2019 
	1 km
	16

	
	Proportion of urban land
	2010 and 2020 
	1 km
	17


	
	Travel time to healthcare facilities (walking)
	2020
	1 km
	18


	
	Travel time to cities (>50,000 people, any travel mode)
	2015
	1 km
	18


	
	Proportion of febrile children who sought treatment at any (public or private) healthcare facility
	2010-2022 
	National
	19

	
	Child mortality under five years old
	2013-2020

	National
	20,21

	
	Government effectiveness
	2013-2020

	National
	21,22

	
	Physicians density
	2010-2018

	National
	21,23

	Transmission factors
	Temperature suitability for dengue virus transmission
	2010-2020
	5 km
	24

	
	Mean temperature of the coldest month
	2010-2020
	5 km
	25

	
	Average of annual precipitation
	2010-2020
	5 km
	25

	
	Normalized Difference Vegetation Index (NDVI)
	2010-2020
	5 km
	26

	
	Dynamic Habitat Indices (DHI)
	-
	1 km
	27

	
	Predicted suitability for Aedes aegypti
	2020
	5 km
	28

	
	Predicted suitability for Aedes albopictus*
	2020
	5 km
	28

	
	Gross Domestic Product (aggregated national level)
	2009-2019
	National
	16

	
	Human population density 
	2022
	5 km
	29

	
	Predicted suitability for Haemagogus janthinomys**
	2020
	1 km
	30

	
	Non-human primate distribution**
	2017
	5 km
	1

	
	Yellow fever vaccination coverage**
	2020
	Admin1
	31


* included in combined dengue, chikungunya, and Zika model only. ** included in yellow fever model only.
[bookmark: _Toc168329360]Supplementary Table 5. Questionnaire for independent validation of preliminary results presented to the Technical Advisory Group on Arbovirus (TAG-Arbovirus)
	Category
	#
	Question

	Data
	1
	Are you aware of any additional locations where any of these arboviral diseases are present? 

	Surveillance capability map
	2
	Do our estimates of relative surveillance intensity for viral pathogens within and between countries match your expectations? 

	
	3
	Are there any additional drivers of surveillance capability?

	Arbovirus maps
	4
	Any areas where any of these diseases are present, but where we predict absence?

	
	5
	Any areas where any of these diseases are absent, but where we predict presence?

	
	6
	Additional drivers of arbovirus risk?

	
	7
	Are there any differences in the distribution of these diseases that we have not captured in these risk maps?
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[bookmark: _Toc168329361]Supplementary Figure 1. Comparing occurrence data for each disease between published and newly added datasets for each disease. 
Maps show the unique locations of occurrence data for dengue, chikungunya, Zika, and yellow fever. These data combine existing datasets (blue) with new additions identified through this study (red). The number of newly added unique occurrence locations for each disease is indicated in brackets.
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[bookmark: _Ref157166924][bookmark: _Toc168329362]Supplementary Figure 2. Occurrence data for all viral diseases which is used in the surveillance model.
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[bookmark: _Toc168329363]Supplementary Figure 3. Relative contribution of each covariate in explaining the global surveillance capability (a); partial dependence plots showing the effects of each covariate on the overall response and their 95% confidence intervals (b). 
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[bookmark: _Toc168329364]Supplementary Figure 4. The degree of uncertainty (interquartile range of 100 predictions) around surveillance capability model predictions.
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[bookmark: _Toc168329365]Supplementary Figure 5. Overall and regionally-stratified model performance metrics for the global surveillance capability model, including the Area Under the Curve (AUC), sensitivity, and specificity.
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[bookmark: _Toc168329366]Supplementary Figure 6. Spatial map illustrating the model performance of the global surveillance capability model, as measured by the Area Under the Curve (AUC).
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[bookmark: _Toc168329367]Supplementary Figure 7. Relative contribution of each covariate in explaining the global environmental suitability for dengue, chikungunya, and Zika (a); partial dependence plots showing the effects of each covariate on the overall response and their 95% confidence intervals (b). 
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[bookmark: _Toc168329368]Supplementary Figure 8. Model predicted environmental suitability of dengue (a), chikungunya (b), and Zika (c). Areas without a suitable temperature range for transmission have been set to 0.  
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[bookmark: _Toc168329369]Supplementary Figure 9. A comparison of arbovirus model performance with and without disease-specific thermal suitability included as a covariate. 
Heatmaps show the model performance metrics, including Area Under the Curve (AUC), sensitivity and specificity across the world, stratified by disease (a) and AUC only stratified by region and disease (b). We assess the performance of the base model (the model presented throughout the manuscript) against models incorporated alternative specifications between temperature and transmission risk32,33. Specifically, we compare the base model with two variants: one with the temperature suitability layer in the base model replaced by thermal suitability for dengue in Aedes aegypti34 ("DEN_ae") and another including suitability layers for both dengue and Zika in Ae. aegypti ("DEN_ZIK_ae")35. Each model was assessed using a 50-fold block cross-validation approach, as detailed in the main text.
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[bookmark: _Toc168329370]Supplementary Figure 10. The degree of uncertainty (interquartile range of 100 predictions) around dengue (a), chikungunya (b), Zika (c), and yellow fever (d) risk predictions, ranging from 0 (very little uncertainty) to 0.05 (the greatest uncertainty).
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[bookmark: _Toc168329371]Supplementary Figure 11. Overall and regionally-stratified model performance metrics for the arbovirus and yellow fever models, including the Area Under the Curve (AUC), sensitivity, and specificity.
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[bookmark: _Toc168329372]Supplementary Figure 12. Spatial map illustrating the model performance of the arbovirus (a-c) and yellow fever models (d), as measured by the Area Under the Curve (AUC).




[image: ]
[bookmark: _Toc168329373]Supplementary Figure 13. Relative contribution of each covariate in explaining the global environmental suitability for yellow fever (a); partial dependence plots showing the effects of each covariate on the overall response and their 95% confidence intervals (b). 
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[bookmark: _Toc168329374]Supplementary Figure 14. A comparison of yellow fever model performance with and without Aedes aegypti included as a covariate. 
Predicted environmental suitability of yellow fever after excluding the Aedes aegypti covariate from the yellow fever model (a). Heatmaps show the model performance metrics, including Area Under the Curve (AUC), sensitivity and specificity stratified by region (b). We compare the performance of the base model (as presented in the section “Environmental niche model”) with an alternative version of model without Ae. aegypti covariate (“wo_aegypti”). Each model was assessed using a 50-fold block cross-validation approach, as detailed in the main text.
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[bookmark: _Toc168329375]Supplementary Figure 15. Covariates included in the surveillance capability model.


[image: A map of the world

Description automatically generated]
[bookmark: _Toc168329376]Supplementary Figure 16. Covariates included in the arbovirus and yellow fever models.
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