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Motivation

Wather Stations
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Objectives:

* To obtain a hourly model Estimated Relative Humidity
product, capable to represent the values for the Entire
MesoAmerican Caribbean (MAC) region.



Methodology:




Estimation of relative humidity

* Response variable:
* relative humidity (stations)

* Characteristics of the data:
 Stations located on the MAC region
* Hourly observations of relative humidity.
e Data availability from 2010 at least



Estimation of relative humidity

* The following variables were suggested by literature (Peng et al. 2006)
(K.S. Han et al. 2005) and as important and will be introduced as
predictor variables:

e LST
* PW

NDVI

GOES channel 2 to 6 brightness temperature (GOES)

Elevation (DEM)

Seasonal components (sin and cos for approximately 12 and 24 hours)



Specification of the data

Land Surface Temperature MODIS 1 km. 2 times per day
Precipitable Water MODIS 5 Km. 2 times per day
NDVI MODIS 1 Km. Every 16 days

Relative Humidity Stations N.A. Hourly



Products improvements (LST)

MODIS aqua LST, January 02 6:45 UTC.

Estimated LST, January 18 12:00 UTC.



Products improvements (PW)
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MODIS aqua PW, June 11 2012 2:30 UTC.

Estimated PW, January 18 12:00 UTC.



Specification of the data

Land Surface Temperature GOES/MODIS 4 km. Hourly
Precipitable Water GOES/MODIS 4 Km. Hourly
NDVI MODIS 4 Km. Hourly

Relative Humidity Stations N.A. Hourly



Division In groups

* MAC region has been divided into 4 groups with similar
characteristics: USA (green), Center America (black), South America
(red) and Caribbean (blue).




Results

* Estimation of Relative humidity, based on GOES satellite data:

zore | R2lain)
Antillean islands 0.6031
Center America 0.5245
South America 0.4869
North America 0.5664

* Model developed based on MODIS terra



Results

e Estimated vs observed:

l’am Humbdity

"o Y Y T

™ A | A A J
. us ' (8} i »n 1
ST Sl ty A )

1o t T T T

~ RN o Mutro W
w— Toreard Sl
— S S WF

0t

.
samphey (Cemaer Semenion|

’ o



Results

* Estimation of Relative humidity, based on GOES satellite data:

zore | R2lain)
Antillean islands 0.6167
Center America 0.5164
South America 0.4843
North America 0.5733

* Model developed based on MODIS aqua



Results

e Estimated vs observed:
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Estimated relative humidity
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Modeled RH. Date: January 15 2011 at 18:00 UTC.



Conclusions

* It has been developed a model capable to estimate hourly relative
humidity.

* This model is based on remote sensed satellite data.

* The inclusion of the seasonal components helps on the estimation of
this product.

* This model can be applied to monitor relative humidity or in different
applications.



Future work

* To study alternatives and new products that can contribute on the
improvement of the estimation of relative humidity.

 To increase the number of months used to train the different models
developed, include 1 year as the training period.

* To include a validation dataset, it will be a different period of time
exclusively used to test the model.
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