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[bookmark: _Toc5701][bookmark: _Toc17295]Search strategy and databases 
	Database
	Search terms
	[bookmark: OLE_LINK35][bookmark: OLE_LINK34]No. of studies generated

	Web of science

	#1 TS=(Malaria OR Malaria, Vivax OR Malaria, Falciparum OR acute malaria) 
#2 TS=(Prediction OR Predictive model OR Prediction model OR Risk prediction OR Risk score OR Risk calculation OR Risk assessment)
#3 #1AND#2
	6180

	PubMed
	#1  (((("Malaria"[Mesh]) OR ("Malaria, Vivax"[Mesh])) OR ("Malaria, Falciparum"[Mesh])) OR ("Acute malaria" [Supplementary Concept])) OR (malaria[Title/Abstract]) 
#2 ((((((Prediction[Title/Abstract]) OR (Prediction model[Title/Abstract])) OR (Predictive model[Title/Abstract])) OR (Risk prediction[Title/Abstract])) OR (Risk score[Title/Abstract])) OR (Risk calculation[Title/Abstract])) OR (Risk assessment) 
#3 #1 AND #2

	2159

	Cochrane
	#1 (Malaria OR Malaria, Vivax OR Malaria, Falciparum OR Acute malaria OR malaria):kw
#2 (Prediction OR Predictive model OR Prediction model OR Risk prediction OR Risk score OR Risk calculation OR Risk assessment):kw
#3 #1 AND #2
	176

	China National Knowledge Infrastructure Database (CNKI)
	#1 Topics: malaria + Malaria, Vivax + Malaria, Falciparum
#2 Topics: 'forecasting*' + risk forecasting + risk scoring + risk calculation+ risk assessment + forecasting models
#3 #1AND#2
	311

	Total
	-
	8826



[bookmark: _Toc11065]Appendix 2
[bookmark: _Toc13337]PROBAST: Assessment of Risk of Bias and Concerns Regarding Applicability*
	1. Participants
	2. Predictors 
	3. Outcome
	 4. Analysis

	Signaling questions
	
	
	

	1.1.Were appropriate data sources used, e.g., cohort, RCT, or nested case–control study data?
	2.1.Were predictors defined and assessed in a similar way for all participants?
	3.1.Was the outcome determined appropriately?
	4.1.Were there a reasonable number of participants with the outcome?

	1.2.Were all inclusions and
exclusions of participants
appropriate?
	2.2.Were predictor assessments made without knowledge of outcome data?
	3.2.Was a prespecified or standard outcome definition used?
	4.2.Were continuous and categorical predictors handled appropriately?

	-
	2.3. Are all predictors available at the time the model is intended to be used?
	3.3.Were predictors excluded from the outcome definition?
	4.3.Were all enrolled participants included in the analysis?

	-
	-
	3.4.Was the outcome defined and determined in a similar way for all participants?
	4.4.Were participants with missing data handled appropriately?

	-
	-
	3.5.Was the outcome determined without knowledge of predictor information?
	4.5.Was selection of predictors based on univariable analysis avoided?†

	-
	-
	3.6.Was the time interval between predictor assessment and outcome
determination appropriate?
	4.6.Were complexities in the data (e.g., censoring, competing risks, sampling of control participants) accounted for appropriately?

	-
	-
	-
	4.7.Were relevant model performance measures evaluated appropriately?

	-
	-
	-
	4.8.Were model overfitting, underfitting, and optimism in model performance accounted
for?†

	-
	-
	-
	4.9.Do predictors and their assigned weights in the final model correspond to the results from the reported multivariable analysis?†

	ROB
	
	
	

	Selection of participants 
	Predictors or their assessment
	Outcome or its determination 
	Analysis

	Applicability
	
	
	

	Included participants or setting does not match the review question
	Definition, assessment, or timing of predictors does not match the review question
	Its definition, timing, or determination does not match the review question
	-



RCT = randomized controlled trial; ROB = risk of bias.
* For further details, please see the explanation and elaboration document (27), available at Annals.org, and www.probast.org. Signaling questions are answered as yes, probably yes, probably no, no, or no information. ROB and concerns for applicability are rated as low, high, or unclear.
† Development studies only

References
Wolff RF, Moons KGM, Riley RD, et al. PROBAST: A Tool to Assess the Risk of Bias and Applicability of Prediction Model Studies. Ann Intern Med 2019;170(1):51-58. 







[bookmark: _Toc14887]Appendix 3
[bookmark: _Toc17145]Adapted version of the Newcastle-Ottawa Scale (aNOS) checklist for assessing the quality of cross sectional studies
Note: A study can be awarded a maximum of one/two stars for each numbered item within the Selection and Outcome categories. 
Selection: (Maximum 5 stars)
1) Representativeness of the sample:
a) Truly representative of the average in the target population. * (all subjects or random sampling)
b) Somewhat representative of the average in the target population. * (nonrandom sampling)
c) Selected group of users.
d) No description of the sampling strategy.
2) Sample size:
a) Justified and satisfactory. *
b) Not justified.
3) Non-respondents:
a) Comparability between respondents and non-respondents characteristics is established, and the response rate is satisfactory. *
b) The response rate is unsatisfactory, or the comparability between respondents and non-respondents is unsatisfactory.
c) No description of the response rate or the characteristics of the responders and the non-responders.
4) Ascertainment of the exposure (risk factor):
a) Validated measurement tool. **
b) Non-validated measurement tool, but the tool is available or described.* 
c) No description of the measurement tool.
Comparability: (Maximum 2 stars)
1) The subjects in different outcome groups are comparable, based on the study design or analysis. Confounding factors are controlled.
a) The study controls for the most important factor (select one). *
b) The study control for any additional factor. *
Outcome: (Maximum 3 stars)
1) Assessment of the outcome:
a) Independent blind assessment. **
b) Record linkage. **
c) Self report. *
d) No description.
2) Statistical test:
a) The statistical test used to analyze the data is clearly described and appropriate, and the measurement of the association is presented, including confidence intervals and the probability level (p value). *
b) The statistical test is not appropriate, not described or incomplete.
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Table S1. Limitations of the included studies (n=10)
	No
	Author, year
	The limitations of the model

	1
	Schöder et al, 2008
	1.The relationship between climate and transmission potential of malaria is still only partly understood. 
2.Certain variables which can play a significant role in the complex dynamic process of disease spread were excluded.
3.The impact of climate change poses enormous challenges because of the considerable amount of complexity and uncertainty.

	2
	Linard et al., 2009
	1.The model is very sensitive to the mortality and reproduction rates of mosquitoes. The estimation of these two parameters should therefore deserve more attention, even though they are difficult to measure in natural conditions. 
2.we considered the entire population of mosquitoes on one pixel as one population unit. We thus overlooked details of within-patch dynamics. 
3.Some external factors such as the wind and relative humidity were not explicitly taken into account in the model. There is a lack of quantitative data on their impact on mosquito behavior.

	5
	Sainz-Elipe et al., 2010
	Not reported

	8
	Romi et al., 2012
	Not reported

	9
	Sudre et al., 2013
	A major limitation is that it considers only environmental suitability for transmission, not risk for transmission perse. It did not highlight areas of northern Greece previously associated with malaria as being particularly suitable for transmission.

	18
	Pergantas et al., 2017
	1. The selected regions were based on field studies and were not selected within a large randomized experiment. Therefore these results are representative of the studied (and similar) region.
2. Weekly—and not daily—samples were collected so these numbers are subject to sampling bias. 
3. While validation against an external/ independent source of evidence is desirable whenever an analysis with potential for policy action is performed, this seemed nearly impossible in our case since we are essentially looking at counterfactual scenarios because what actually happened is the result of different interventions of distinct nature for each area.
4. It had limited data on the mobility patterns of potential hosts.

	26
	Kamana et al., 2022
	1.The LSTMSeq2Seq takes more time for training than other employed deep learning models. To train the LSTMSeq2Seq from scratch for all 31 provinces takes 2 weeks for four types of Plasmodium used in our study, whereas other models take a few hours to days to train them using malaria cases and data of meteorological variables. However, the impact model is not significant in provinces with fewer malaria cases. 
2.We could not obtain accurate predictions in some provinces by using any model in this study, probably because we failed to get other relevant potential non-climatic factors.

	27
	Lan et al., 2022
	Not reported

	28
	Li et al., 2022
	Not reported

	
	Liu et al., 2023
	Not reported


Appendix 6
Table S2. Quality assessment of included studies using the PROBAST scale for predictive modeling studies
	Author
year
	Risk of bias
	
	Applicability
	
	Overall

	
	Participants
	Predictors
	Outcome
	Analysis
	
	Participants
	Predictors
	Outcome
	
	Risk of bias
	Applicability

	Schöder and Schmidt 2008
	high
	low
	unclear
	high
	
	low
	high
	low
	
	high
	high

	Linard et al.,
2009
	low
	high
	unclear
	high
	
	low
	low
	low
	
	high
	low

	Sainz-Elipe et al.,
2010
	low
	low
	unclear
	high
	
	low
	low
	low
	
	high
	low

	Romi et al.,2012
	low
	high
	unclear
	high
	
	low
	low
	low
	
	high
	low

	Sudre et al.,2013
	high
	low
	unclear
	high
	
	high
	low
	low
	
	high
	high

	Pergantas et al.,
2017
	low
	low
	unclear
	high
	
	low
	low
	low
	
	high
	low

	Kamana et al.,
2022
	low
	high
	high
	high
	
	low
	unclear
	low
	
	high
	unclear

	Lan et al.,2022
	unclear
	unclear
	high
	high
	
	unclear
	low
	unclear
	
	high
	low

	Li et al.,2022
	low
	low
	high
	high
	
	low
	low
	low
	
	high
	low

	Liu et al, 2023
	high
	unclear
	unclear
	high
	
	low
	unclear
	low
	
	high
	unclear



   
Figure S1. Risk of bias and applicability assessment according to the Prediction model Risk of Bias Assessment Tool (PROBAST).
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[bookmark: _Toc15249]Table S3. The aNOS for assessing the quality of cross sectional studies
	Author
year
	Selection
	
	Comparability
	
	Outcome
	NOS scale
(max. 10)

	
	Representa-
tiveness of the sample












ness of the exposed cohort

	Sample size
	Non-
respondents
	Ascertainment of the exposure
	
	Comparability of studies on the basis of the design or analysis
	
	Assessment of the outcome
	Statistical test
	

	Schöder and Schmidt 2008
	a
	a
	a
	b
	
	a
	
	b
	b
	7

	Linard et al.,2009
	a
	a
	a
	b
	
	a
	
	a
	b
	7

	Sainz-Elipe et al., 2010
	a
	a
	a
	b
	
	a
	
	a
	b
	7

	Romi et al.,2012
	a
	a
	a
	b
	
	a
	
	a
	b
	7

	Sudre et al.,2013
	a
	a
	a
	a
	
	a
	
	b
	b
	8

	Pergantas et al.,2017
	a
	a
	a
	b
	
	a
	
	a
	b
	7

	Kamana et al., 2022 (+4)
	a
	a
	a
	b
	
	a
	
	b
	b
	7

	Lan et al.,2022
	c
	b
	c
	c
	
	a
	
	d
	a
	3

	Li et al.,2022
	b
	a
	a
	b
	
	a
	
	b
	a
	8

	Liu et al.,2022
	b
	a
	a
	a
	
	a
	
	d
	a
	7
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