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• A neural network approach to fit inputs (predictors) and target (predictand) and

perform the prediction.

• The neural network has been widely used to identify nonlinear relationships among

geophysical fields (e.g., Hsieh and Tang 1998; Hsieh 2000; Hsieh 2001).

Two ways can be used to solve the fit problem in MATLAB:

• Use a graphical user interface, nftool, as described in Using the Neural Network 

Fitting App.

• Use command-line functions, as described in Using Command-Line Functions.



1. Using the Neural Network Fitting App

Open the Neural Network Start GUI with this command: nnstart



2. Click Fitting app to open the Neural Network Fitting App.



Neuron Model (logsig, tansig, purelin)

An elementary neuron with R inputs is shown below. Each input is weighted with an appropriate 

w. The sum of the weighted inputs and the bias forms the input to the transfer function f. 



An example:

is 1 if only has 

one predictand



3. Input data



4. Validation and test data

Option 1



4. Validation and test data

Option 2



5. Select a training algorithm

Levenberg-Marquardt (trainlm) is recommended for most problems.

Bayesian Regularization (trainbr) can be used for some noisy and small problems.

Scaled Conjugate Gradient (trainscg) is recommended for large problems.



6. Prevent nonlinear instability and overfitting 

• Taking average of solutions from the ensemble members, since 

parameters are randomly initialized before training



An example: Forecasting the tropical Pacific SST

Hsieh and Tang 1998, BAMS

Correlation skills of neural network, CCA, and multiple linear regression in

forecasting the Niño 3 SSTA index are compared.

Predictors:

• First seven SLP anomaly PCA time series at the 1 month, and 3 months, 6

months, and 9 months before the initial month (a total of 7 ×4 = 28 predictors)

• The first 10 SSTA PCA time series at the initial month

• The Niño 3 SSTA at the initial month.

• These 39 predictors were then further compressed to 12 predictors by an

extended PCA (EPCA)



An example: Forecasting the tropical Pacific SST

Hsieh and Tang 1998, BAMS

Neural network has better forecast correlation skills

than CCA and linear regression at all lead times,

especially at the 12-month lead time.

Forecasts of the Niño 3 SSTA (in °C) at 6-month lead time 

by the neural network, with the forecasts indicated by 

circles and the observations by the solid line. 


