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A Temperature Forecasting Model

Two major entities that play a major role in 

understanding Global Warming is temperature and 

Carbon Dioxide. The purpose of the present study 

is to utilize historical temperature in 

the Continental United States from 1895 to 2007 

to develop a forecasting process to estimate 

future average monthly temperatures. 

In addition, we shall study through our modeling 

if there is a difference in the two methods 

that are being used to collect and massage 

the temperatures in the Continental United States. 



A Temperature Forecasting Model

The Version 1 data set consists of monthly mean 

temperature and precipitation for all 344 climate 

divisions in the contiguous U. S. 

from January 1895 to June 2007. 

The data is adjusted for time of observation bias, 

however, no other adjustments are made for 

inhomogeneities. These inhomogeneities include 

changes in instrumentation, observer, and observation 

practices, station and instrumentation moves, 

and changes in station composition resulting 

from stations closing and opening over time within 

a division.



A Temperature Forecasting Model

The Version 2 data set was first become available 

in July 2007, and it consists of data from a network of 

1219 stations in the contiguous United States that were 

defined by scientists at the Global Change Research 

Program of the U. S. 

Department of Energy at National Climate Data Center.
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ANALYTICAL PROCEDURE

The multiplicative seasonal autoregressive integrated 

moving average, ARIMA model is defined by

p is the order of the autoregressive process 

d is the order of regular differencing 

q is the order of the moving average process 

P is the order of the seasonal autoregressive process 

D is the order of the seasonal differencing 

Q is the order of the seasonal moving average process 

s refers to the seasonal period 
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ANALYTICAL PROCEDURE
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ARIMA(p,d,q) x (P, D, Q)



ARIMA(p,d,q) x (P, D, Q)



DEVELOPMENT OF FORECASTING MODELS 



DEVELOPMENT OF FORECASTING MODELS 

The one-step ahead forecasting model for Version 1 data is given by



EVALUATION OF THE PROPOSED MODELS
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Residual Plot (Version 1)

The residuals estimates,                   , for both forecasting process given by (3.2) and (3.3). 

The results are graphically  presented below by Figure 4.3 and 4.4. 



Residual Plot (Version 2)



Basic Evaluation Statistics

The mean of the residuals,
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Monthly Temperature VS. our Predicted Values



Calculated the estimates values



Monthly Temperature VS. our Predicted Values



CONCLUSIONS

We have developed two seasonal autoregressive 

integrated moving average models to forecast the 

monthly average temperature in the Continental 

United States using historical data for 1895-2007. 

The two models are based on two different methods, 

USCD and USHCN, that are been used to create 

the two temperature basis. The two developed models 

were evaluated and it was shown that the processes 

give good forecast values. In addition we can conclude 

that both Version 1 and 2 give really similar results 

and thus, both methods are not necessary.
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