
Alfredo Ribeiro  

Federal University  of  Pernambuco  



}IPCC Scenarios  and  Global Circulation  Models  

}Bias Correction  

}Water Balance Simulation  

}Hydrological  Model  

}Simulation  and  Optimization  

}Exercise  





Annual anomalies of global land - surface air temperature 
(°C), 1850 to 2005, relative to the 1961 to 1990 mean  







Four  RCPs were  selected  and  
defined  by their  total  radiative  
forcing  (cumulative  measure  of  
human  emissions  of  GHGs from  all  
sources  expressed  in  Watts  per  
square  meter ) pathway  and  level  
by 2100 . The RCPs were  chosen  to  
represent  a broad  range  of  climate  
outcomes,  based  on  a literature  
review,  and  are neither  forecasts  
nor  policy  recommendations . 





Eta CCS precipitation underestimate 

Correction with cumulative density function (CDF) 

 



Correction with cumulative density function (CDF) 

1. For each grid point and for each month (January-December), 

it is necessary to compute the cumulative frequency of the 

model and observed rainfall; 

2. The second step is to determine the frequency of the rainfall 

model, and then replace the raw value with the amount of 

rainfall observed associated with the matching cumulative 

frequency; 
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m= order  

n= number  of  years 

Year P (mm) Order P (mm) F (%) Year P (mm) Order P (mm) F (%) 
1960 27.5 1 12.97 3.23 1976 27.51 17 33.27 54.84 

1961 77.68 2 13.59 6.45 1977 19.83 18 34.32 58.06 
1962 21.47 3 13.82 9.68 1978 15.66 19 35.71 61.29 

1963 13.99 4 13.99 12.90 1979 113.98 20 36.46 64.52 
1964 70.78 5 15.66 16.13 1980 18.04 21 38.76 67.74 
1965 16.67 6 16.63 19.35 1981 33.27 22 70.78 70.97 

1966 16.63 7 16.65 22.58 1982 35.71 23 77.68 74.19 
1967 12.97 8 16.67 25.81 1983 16.65 24 100.61 77.42 

1968 133.39 9 16.87 29.03 1984 134 25 112.54 80.65 
1969 194.41 10 18.04 32.26 1985 18.79 26 113.98 83.87 

1970 100.61 11 18.79 35.48 1986 36.46 27 117.98 87.10 

1971 29.27 12 19.83 38.71 1987 34.32 28 133.39 90.32 

1972 117.98 13 21.47 41.94 1988 13.82 29 134 93.55 

1973 270.72 14 27.5 45.16 1989 13.59 30 194.41 96.77 

1974 16.87 15 27.51 48.39 1990 112.54 31 270.72 100.00 
1975 38.76 16 29.27 51.61 





Correction with cumulative density function (CDF) 

3. In the case of simulations of the future, instead of directly 

using CDF corresponding to the observed rainfall, the 

method first identifies the future rainfall value in the CDF of 

the model in the present time; 

4. The correction is made matching the quantile found in the 

CDF of the model to the same value in the CDF of the 

observed rainfall. 



RCM- based  CDF 

Observed  CDF 


