Comparing and Analyzing Total Precipitable Water from
Ground Based GPS and SSM/I Satellite Remote Sensing
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/odelmg Total Precipitable Water
NASA Water Vapor Project (NVAP)
- Create daily global water vapor dataset spanning 1988 — 2001
- Being reanalyzed and extended under the NASA- MEaSURESs program (NVAP-M)
- NVAP-M
- Span 1987 - 2010
- Collected from satellite and earth-based devices
- Global Positioning System (GPS)
- Special Sensor Microwave/Imager (SSM/I)
- TIROS Operational Vertical Sounder (TOVS
Total precipitable water (TPW)
- Total atmospheric water vapor within in an imaginary vertical column of unit
cross section from the surface of the earth to the top of the atmosphere
- Measured as height of the vertical column if all of the water vapor in the
column was condensed
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Further Analysis on F1h

2 sets of matched data: TPW from stations & "
TPW from island stations (seen below) i

TPW Plot Statistics
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Problem stations from SSM/I F15

Japan has an abundance of GPS

Results

TPW plots with all GPS stations

sensors to help with carthquake

(Objective

Use of more accurate GPS to interpret more globally available SSM/I satellites
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Mhy Important? Problem

SSM/| F13 vs GPS TPW Correlation.
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Conclusions

- High correlation between SSM/I and GPS TPW values
- Greatest error from SSM/I F15

matches to one GPS station
- Many more SSM/I data points than GPS
- Most problem stations from SSM/I F15 located in Japan

- Vertical lines in TPW scatterplots appear from multiple SSM/I
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Future work

- Better understanding of why SSM/I F15 has more scatter than other
SSM/I satellites
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TPW Measurement
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Advantages:
Disadvantages:

- Land
- Sea Ice

and atmosphere

- Delay in how long satellite signals reach land receivers found
- Based on elevation and how much water in atmosphere
- More delay = more water vapor in air

- Flown aboard Defense Meteorological
Satellite Program (DMSP)
- 7-Channel, 4-Frequency, linearly-polarized

- Very globally-available
- TPW error over:
- Precipitating clouds ®
TPW Measurement

- Measures microwave emission from the surface

- TPW retrieved from brightness temperature
using Elsaesser and Kummerow (2008)

- Network of satellites that send information to land receivers
- Need at least 3 satellites to triangulate x, y, z position

Global Map of GPS Stations Used
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All stations.
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For further information

Please contact Brittany Fields at brittlou@rams.colostate.edu.

More information on this and related projects can be obtained at nvap.stcnet.com. )




