
Climate Change: Seasonal Cycle  Resolution Impacts  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Climate Change and  Spatial Resolution Impacts  
In general, results from the RCP8.5 future climate scenario simulations show increased amounts of 

rainfall and intensity in both FV0.5x1 and FV1x1 resolutions. Exceptions to this rule are evident  

when evaluating regional locations. Two examples shown below emphasize differences in results due 

to resolution.  Along sections of the Guinean coast during JAS monsoon period (left panels) , the 

large areas of decreased precipitation have more spatial structure in the FV0.5x1. Some locations 

that project more rainfall in FV1x1 actually project less rainfall in the FV0.5.x1. For the North 

American monsoon (right panels), vast differences are projected in the western U.S. with the two 

different resolutions despite the fact that the skill of the model for the 20th Century simulations 

(compared to observations) is similar (not shown). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

Validation with Observations : Seasonal  Cycle and Intraseasonal Variability  
Examples of daily precipitation climatologies are plotted for area averaged monsoons and include the ñTop Endò of Australia (10-

15S/129-137E), the Western Amazon ( 0-10S/65-75W), and Ethiopia (10-20N/35-45E).  All figures use a 10 day running mean.  Both 

resolutions compare reasonably well to the TRMM satellite data with respect  to seasonality. Over the ñTop Endò of Australia, the 

FV0.5x1 does a slightly better job capturing daily rainfall intensity and a noticeably better job representing intraseasonal variations in 

the months of January through May.  This can also be seen in the western Amazon where the FV0.5x1 more closely matches 

observations in seasonality, intensity, and intraseasonal variations.  Over the Ethiopian region, both FV1x1 and FV0.5x1 produce too 

much rainfall during the rainy season,  although the FV0.5x1 improves the seasonality and captures the peak rainfall months. 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

Validation with Observations : Topography Improves Results  
Modest improvements can be found in the FV0.5x1 version of CCSM4 mainly due to increased resolved topography. We show 

figures from the JJAS Indian/Asian and DJF Australian regimes. The west coast of India, Indo-China,  and the Philippines compare 

better with observations in the FV0.5x1.   Over Australia, it is debatable which resolution performs best,  although regionally there 

are some improvements with higher resolution including a more defined southern extent to the monsoon.  For reference, topography 

for FV0.5x1 and FV1x1 is shown below (right panels). 
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Validation with Observations : 
SST Biases Matter  
Cook et al. show that for the West African 

monsoon, SST biases in the Gulf of 

Guinea impact the accuracy of the 

coupled model.  Here the MJ period of the 

West African monsoon is shown with 

ROISST observations.  The FV0.5x1 

monsoon improves somewhat along the 

Guinean and Cameroon coasts.  Although 

topographical improvements do exist in 

these regions,  there are also  changes in 

the SST biases. Figures of  African 

coastal SST highlight an improved  

(decreased) warm SST bias along the 

northwest African coast with increased 

atmospheric resolution.  However,  just 

south, in the Gulf of Guinea, the FV0.5x1 

is actually warmer by up to 0.5oC and 

may, in part, account for the shifts in 

monsoonal precipitation in this region. 
 

 

 

Motivation and Poster Design  
 

Global monsoons play a critical role in the earthôs hydrological balance by producing seasonal precipitation maxima local to each regime. Understanding how these regimes change in a future, warmer world is important from both meteorological and economical standpoints. Here we examine global monsoons using 

a high resolution version of the Community Climate System Model, Version 4 (CCSM4). This work builds on Meehl et al., 2012 and Cook et al. 2012 by comparing the standard version (FV1x1: ~1o atmosphere/land and ~1o ocean/ice) to a high resolution version (FV0.5x1: ~0.5o resolution atmosphere/land and ~1o 

ocean/ice) in the context of  20th Century and RCP8.5 future climate scenario simulations. Time averages and climatologies were computed using the last 20 years of each simulation. 
 

Given the number of global monsoons (Asian-Indian, Australian, African, South American, North American), instead of documenting each monsoonal regime, we approach this poster by providing examples that highlight our main points which include 1)  model validation comparing 20th Century simulations to 

observations, 2) model improvements due to resolution, and 3) projected climate change and how resolution affects the results.  

Daily precipitation climatologies 

are plotted for monsoonal areas 

and include the area averaged 

Indian region (5-25N and 70-

85E) and the grid point location 

within Guinea (12N 13W). 

Regions were chosen to highlight 

areas where wet areas get wetter 

(India) and dry areas get drier 

(Guinea). A grid point location 

was necessary for Guinea to 

isolate and emphasize a ñdryingò 

location in both models and 

observational data. Although both 

models underestimate the peak 

rainfall rates in Guinea (top 

panel, both models project 

marked decreases in rainfall in 

an RCP8.5 future. Over India, the 

models overestimate peak 

rainfall rates compared to 

observation and both project 

further increases for RCP8.5. 

The FV0.5 model produces 

larger changes across the peak 

months in these examples. 


