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Problem:
Training Data Set

{ ( f1,f2, ….., fn )p,  Op }p=1,2,……N
Where

f1,f2, ….., fn -- predictors: forecast daily week 3-4 total precipitation 

Op                         -- predictand: observed daily week 3-4 total precipitation

Mapping:
O = M(F)

Can Machine Learning or AI 
add additional value?

Motivation



NN Basic

Function of Many Variables & Multiple Regression 

--- Multiple Linear Regression

--- Multiple Nonlinear Regression
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NN Architectures
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Mapping:   X = M(X)
Training period:   1999-2015   17 year about 6200 daily data
Predictor:              Observed daily week 3-4 total precipitation
Predictand:           Observed daily week 3-4 total precipitation 
Location:               Tucson, AZ

NN equation:

NN (i) = b2 + w2*tanh [ b1 + w1*F (i) ]

w1 = -5.4856790230e-03

w2 = -1.8592158508e+02

b1 = 2.3463767767e-01

b2 = 4.2932647705e+01

NN Sanity Check



Independent Forecast



Dependent Forecast (training period, 1999 – 2015) 

Dependent Forecast
Predictors:  CFSv2 daily P_fcst (1999 - 2015), CPC daily P_obs Climatology  (1981 - 2010)
Predictand:    CPC daily P_obs (1999 - 2015)



Independent Forecast

rmse=??
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NN Performance

Number of Neurons at Hidden Layer
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44% var
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62% var
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35% var



Predictors
Predictands







1. NN advantages: flexible nonlinear tool & easy 
to maintain

2. NN show some improvement on CFS week 3~4 
precipitation over MLR 

3. Encouraging improvement on CFS Week 3~4 
precipitation achieved with unique & more 
beneficial NN architectures

Summary


