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:' Precipitable Water Vapor (PWV)

* Considered as water vapor that can condense to rain or snow
* Good rainfall indicator

* Precursor to Climatological Studies

1 “t
PWV = — pqdz
Pw Jz,
where: q = specific humidity
pw = density of liquid water z.= surface height
p = density of air z; = tropospheric height
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:' How to retrieve PWV?

 Radiosonde

« GNSS Estimations
 Microwave Radiometry
 Near Infrared Radiometry
« Radio Occultation

* LIDAR
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GNSS-PWYV Estimation
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, GNSS-PWYV Estimation
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, GNSS-PWYV Estimation
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, GNSS-PWYV Estimation
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, GNSS-PWYV Limitations

Site Comparison
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ERAS Reanalysis

ECMWF EARTH SYSTEM APPROACH
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, ERAS Reanalysis

* Physics-based model

* High spatial resolution
(0.25°%x0.25°)

* High temporal
resolution

(1-hourly)
e All-weather solution
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:' Objectives
Main Objective:

To determine the potential of using ERA5 Reanalysis data alongside
GNSS data to compute for PWV in different locations in the
Philippines.

Specifically:
* Determine the accuracy of GNSS-PWV and compare it against RS-PWV;

* Determine the accuracy of GNSS-ERAS5-PWV and compare it against RS-PWV;
* Apply corrections to GNSS-ERA5-PWV and compare it against RS-PWV.
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Methodology
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_H Data Availability
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Stations Considered

21°N - -
:. Sou rces @® Synoptic Stations :;
A GNSS Statior\s :
10N S
Location RS Station GNSS Station 2titude  Longitude  Heightps  Helghtcyss
(°) (°) (m) (m)
Legazpi, Albay 08444 PLEG 13.161 123.730 16.0 210.125 17N
Mactan, Cebu 98646 PCEB 10.318  123.890 93.0 126.958
Davao City, Davao del Sur 9875H3 PDAV 7.126 125.643 17.0 98.852 _—
Coverage: 8130n
2015 to 2017 g
12-Hourly PWV o
OON fisssissssisi é
Sources:
Radiosonde — University of Wyoming N A
GNSS ZTD — Philippine Active Geodetic Network (PAGeNet) | ™ &5 ¥ -
Surface Meteorology — Ogimet :
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:' Results - Legaspi

RS-PWV
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:' Results - Legaspi
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:' Results - Mactan

Cebu 2015 - 2017
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Results

Pressure [hPa]
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:' Results - Davao

Davao 2015 - 2017
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:' Results - Davao

Davao Pressure Difference

Davao Surface Pressure
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:' Future Work

* Error Analysis
* Bias
« Correction
» Application
« GNSS Stations without Synoptic Data
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