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Air temperature data in a given station is identified as Tij i.e., the temperature value of the jth month of the ith year, where j = 1,..,12 and i varies from 1 to 22 according to the temporal coverage of the nightlights (i.e., from 1992 to 2013). Thresholds on the minimum number of months Nmi and years Nyj are needed to reconstruct the missing data  of the given stations. We perform a sensitivity analysis by varying the thresholds through an automatic iterative procedure to estimate the most efficient threshold combination Nmi - Nyj in terms of availability of temperature stations, by guaranteeing a good spatial coverage at the global scale. The combination Nmi  9 and Nyj 18 is resulted to be the most efficient threshold combination and it is thus considered suitable for reconstructing . The main steps of the reconstruction method are listed below. Table S2 shows an example of application of the gap-filling procedure on a selected station. 
(i) First, the number of available records for the jth month to reconstruct the mean monthly temperature  is determined. As shown in Fig 4, November and December 2013 present a gap, thus Nyj = 22 for months January to October, while Nyj = 21 for November and December. Given that the minimum required threshold Nyj ≥ 18 is satisfied, the mean monthly temperature  can be computed. If for any month Nyj  ≤ 18, the station is discarded.
(ii) For the year where there is a gap, the deviation Sij is computed for the months where the data are available (i.e. from January to October) as
							(1)
	The mean deviation in year i (i.e. 2013) is computed as 
							(2)
(iii) The missing temperature  (i.e. in November and December 2013) is reconstructed as 
[bookmark: _GoBack]							(3)
(iv) The mean annual temperature () for the year i is finally computed by averaging the 12 months values.
As in the example of Table S2, for the year i=22 showing missing data in November and December, we can compute the deviation Sij for the months where the data are available (January to October) and, subsequently, the mean deviation  year i=22 (Eq. (1) and (2)). At this point, we can reconstruct the missing temperature  in year i=22 for months November to December (Eq. (3)). The mean annual temperature () is finally computed.
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Fig A Outcomes of the gap-filling procedure by iterating the thresholds Nmi - Nyj, i.e. the minimum number of months and years needed, respectively, to reconstruct the mean annual temperature  of given air temperature stations.
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