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Where n is the number of observations; Oi and Gi are observed and corresponding grided values at day i, respectively;   and  are the mean of observation and grided data, respectively   and  is the arithmetic mean and standard deviation; CV is the coefficient of variation.

Supplement 2. Categorical indices of model performance
[bookmark: _Ref82987510][bookmark: _Hlk82987802]Table S2 Contingency table used to compute category performance indices for each rainfall event 
	Grided Products (ERA5 or CHIRPS v2)
	Observed Rainfall

	
	YES
	NO
	Total

	Yes
	Hit (H)
	False Alarm (FA)
	H+FA

	No
	Miss (M)
	Correct Negative (CN)
	M+CN

	Total
	H+M
	FA+CN
	N



The following categorical performance indices were computed based on the concept summarized in Table 2. contingency table.
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where N is the total number of verification points (number of events), H indicates a hit, i.e. a grided data that correctly identifies the type of rainfall event measured at the station; M is a miss, i.e. an event recorded at the station but not correctly identified by the grided product; FA  is a false alarm, i.e. a rainfall event detected by the grided product but not recorded at the corresponding rain gauge; CN represents the correct negatives (or correct rejections), i.e. an event not registered either by the station or the gridded data. 



Supplement 3. K – mean Clustering 
Rainfall regionalization is performed by k-means of a cluster analysis (Carvalho et al. 2016), which is a set of algorithms to group similar objects from a diverse observation. In this study, we tried to partition 167 rainfall stations in Ethiopia (Fig. 1) into similar groups of homogenous rainfall characteristics. 
The k-means algorithm can be summarized as follows:
· Initialize the number of clusters (K) to be created (by the analyst)
· Select k objects randomly from the data set as the initial cluster centers or means
· Assigns each observation to their closest centroid, based on the Euclidean distance between the object and the centroid
· For each k cluster, update the cluster centroid by calculating the new mean values of all the data points in the cluster. The centroid of a Kth cluster is a vector of length p containing all variables for the observations in the kth cluster; p is the number of variables.
· Iteratively minimize the total within the sum of squares. Iterate steps 3 and 4 until the cluster assignments stop changing or the maximum number of iterations is reached. We used 100 as the maximum number of iterations.
Finally, we classified the monthly rainfall into six groups using a k-means clustering method (Carvalho et al. 2016). The optimum number of clusters in the k-means classification was based on an elbow method considering the ratio between cluster and total variation. We selected the number of clusters in which the variation in the ratio between cluster and total variation stabilized (Fig. S3). Based on this method, we identified six as the optimal number of clusters for categorizing the monthly rainfall into homogeneous groups, providing a clear insight into the rainfall patterns across different regions of Ethiopia.


Supplementary Figures


Figure S1 Probability of detection (POD) between CHIRPS-v2 (red), ERA5 (blue) datasets and the observations at the corresponding grid cell, for five different classes of daily rainfall events ([0,1), [1,5), [5,20), > 40 [mm/day]). Each panel represents individual clusters.

Figure S2 False Alarm Ratio (FAR) between CHIRPS-v2 (red), ERA5 (blue) datasets and the observations at the corresponding grid cell for five different classes of daily rainfall events ([0,1), [1,5), [5,20), > 40 mm/day). Each panel represents the individual cluster, labeled in their corresponding cluster name.
Figure S3 an Optimum number of clusters based on mean.




