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Abstract

Dew point temperature is the temperature to which under constant pressure, air becomes saturated with
water vapor. The goal of the present research is to evaluate the capability of Artificial Neural Networks
(ANN) and Multivariate Adaptive Regression Splines (MARS) for estimating the dew point temperature
using meteorological parameters in Khoy Synoptic station located in northwest of Iran. Used meteorological
data were including maximum air temperature (Tmax), Minimum air temperature (Tmin), Mean air temperature
(), relative humidity (RH), maximum relative humidity (RHmax), minimum relative humidity (RHmin), solar
radiation (S), wind speed (W), station atmospheric pressure (Pa), actual vapor pressure (e,) and saturate vapor
pressure (es). The mentioned parameters were entered to the used models with various combinations as
inputs. To assess the models outputs, root mean square error (RMSE), mean absolute error (MAE) and
coefficient of determination (R?) were employed. On the basis of the obtained results, the actual vapor
pressure (es) and minimum temperature (Tmin) Were the most effective parameters in estimating dew point
temperature. Also, the results showed that two used models have adequate accurate to estimate dew point
temperature using meteorological parameters. However, the MARS had better performance than ANN in
estimating dew point temperature. In general, among the used models and parameters, the MARS with single
input of the actual vapor pressure and RMSE= 0.343°C, MAE= 0.480°C, R?=0.991, gave the best estimation
for of dew point temperature in the test state.

Keywords: Artificial neural networks, Dew point, Khoy, Meteorological parameters, Multivariate adaptive
regression splines.
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0.992 0.992 0.436 0.451 0.566 0.588 €a,6s
0.992 0.992 0.447 0.456 0.583 0.589 €a,€5-€a
0.993 0.992 0.418 0.445 0.536 0.572 €a,65,85-€a
0.738 0.723 2.567 2.638 3.420 3.396 S
0.021 0.030 5.802 5.522 6.623 6.469 w
0344 0332 4640 4410 5418 5364 D ISCARE
0.768 0.769 2.550 2.424 3.220 3.157 s,p 48 y8is
0.773 0.733 2.424 2.640 3.186 3.396 A
0.822 0.775 2.162 2.403 2.817 3.112 S,p,w
0.994 0.993 0.375 0.391 0.487 0.514 €a, T min
0.993 0.993 0.424 0.415 0.547 0.545 €a,RHmin
0.991 0.991 0.467 0.462 0.617 0.612 €a,S sl yial,b
0.995 0.995 0.334 0.348 0.437 0.459 €a, T min, RHmin =Sy
0.996 0.995 0.335 0.345 0.425 0.465 €a, I min,S
0.996 0.994 0.297 0.352 0.389 0.467 €a, T min, RHmin,S
0.994 0.995 0.389 0.345 0.496 0.457 T,RH 275 Loyl

0.999 0.998 0.168 0.177 0.214 0.222 All Parameters s ol )b das
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