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S1. Introduction  

This document report supplementary information on how the Community Earth System Model 

(CESM) Large Ensemble (LENS) simulates precipitation in the Caribbean. To do so, we 

compare CESM-LENS precipitation against observational gridded products. 

 

S2. CESM-LENS precipitacion assessment in the Caribbean. 

 

In this work, we use CESM-LENS for two reasons. First, because we wanted to assess the 

accuracy of this model in simulating drought dynamics in the Caribbean; and second, because 

this model includes 40 members with different initial conditions but still consistent in terms of 

their physical parameterization. Here we compare precipitation data from LENS against 
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observations. Specifically, we evaluate how LENS simulates the annual cycle of precipitation 

and the occurrence of the mid-summer drought over the Caribbean Islands (17.6°N–23.6°N, 

84.7°W–65.0°W). We then compared it against three observational gridded products: (1) the 

version 7 of the Global Precipitation Climatology Centre (GPCC), (2) the version 2.3 of the 

Global Precipitation Climatology Project (GPCP), and (3) the Climate Research Unit TS4.04 

(CRU).  

 

As shown in the Figure S1, CESM–LENS does simulate the midsummer drought over the 

Caribbean Islands (mostly over the Greater Antilles), although it underestimates the magnitude 

of the wet season. The total annual precipitation in LENS is still similar the GPCP product, with 

~1122.3 mm/year and 1112.0 mm/year, respectively. The lower precipitation observed in LENS 

during the wet season is balanced by an overestimation of rain during the dry season in the 

Greater Antilles.  However, when a broader area across the Caribbean Sea (e.g., 11.0°N–23.6°N, 

90.0°W–60.0°W) is included, LENS does not simulate the first peak of the rainy season nor the 

mid-summer drought (Figure S2). This is similar to the findings reported by Ryu and Hayhoe 

(2013; http://link.springer.com/article/10.1007/s00382-013-1801-1/fulltext.html), and may be 

due to the inclusion of a small area of Eastern Central America and the Lesser Antilles. 

 

 

Figure S1. Climatological annual cycles of precipitation (mm/month) averaged over the Greater 

Caribbean Islands (17.6°N–23.6°N, 84.7°W–65.0°W) from: GPCCv7, GPCP v2.3, CRU ts4.04, and 

LENS (ensemble mean). 
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Figure S2. As in Figure S1 but including the Caribbean Sea and the Lesser Antilles (11.0°N–23.6°N, 

90.0°W–60.0°W). 


