Water vapor variability from ground-based GPS measurements and reanalysis products
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1.GOALS! 2. GLOBAL, 12-YEAR (1997-2008), 2-HRLY GPS PW DATASEY: 5. PW LONG-TERM TREND

The goal is to utilize a global, 2-hourly 12-year (1997_2008) PW trend
atmospheric precipitable water (PW)
dataset derived from ground based GPS
measurements for the following
applications:

Total delay = lonosphere + dry + wet f 2 GPS stations (IGS, SuomiNet, GEONET)
————————— /}, PW stations (IGS 370/SuomiNet 169/GEONET 1223)
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e Diurnal variations:

1.The PW diurnal cycle is small, but significant. Global, N.H., S.H. annual mean
peak-to-peak amplitudes are 0.66, 0.53 and 1.11 mm, respectively. On global

4. PW DIURNAL VARIATIONS AND COMPARISONS WITH REANALYSES In U.S.A. and Europe: and hemispheric average, PW peaks from late afternoon to mid-night.

_ | 2. Seasonal variations of diurnal cycle in different regions are shown. The sub-
* The diurnal cycle is less than 5% ot annual monthly variability of PW has much larger magnitude than the diurnal cycle.

PW . . . .
mean 3. The PW diurnal cycle in reanalyses is compared against the GPS data over
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Europe, ERA performs better than others.

» Long-term PW trend: The 12-year (1997-2008) PW trends are derived
from GPS PW data at 71 GPS stations where continuous data are available.
Most of stations show negative trends (drying) except at some European
stations and in Polar regions. The local maxima in 1997-1998 associated with
ENSO events and local minima in 2007-2008 due to La Nina partially
contribute to such drying trends. Globally averaged PW time series were also

* Larger magnitude in summer than in winter o { G 10 .' ' “'.' - - U.S.A. and Europe. Over U.S.A., NARR performs best. It is not clear whether it
- Peak around late afternoon to early evening son { g “ s RS IS due to its high resolution or assimilation of surface moisture data. Over

* An order of magnitude smaller than
seasonal variation SN
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N RS - | 2y [ o BN L : derived from the SSM/I data and the GPS data at these 71 stations. In spite of
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