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0] Abstract ] Validation of PW GPS with radiosondes and ERA-Interim d Conclusions
This study presents the estimation of precipitable water from GPS observations and meteorological data in 1. PW GPS and radiosondes
Algeria, over three stations located at Algiers, Bechar and Tamanrasset. The objective of this study is to we compare the PW GPS retrievals with the PW calculated from the integration of the vertical "This study gives some first results of comparing different
analyze the sensitivity of the GPS Precipitable Water (PW) estimates for the three sites mentioned above orofiles measured with radio soundings (PW RS). pre(*:lpltable water data sources for thr.ee stations in Algeria
to the weighted mean temperature (T), either obtained from the Bevis et al. 1992 T_-T, regression, the . (Algiers, Bechar and Tamarasset). In particular, we analyzed the
Boutiouta & Lahcene (2013) T _-T, regression developed for Algeria, and calculated directly from ERA- " A Good agreement can be observed between the 2 impact of the weighted mean temperature T, on the retrieved PW
Interim reanalysis. This study shows that the differences in T, are of the order of 18 K producing PW RS and PW GPS over all stations, except for the | ~__ GPS by comparing three different T, parameterizations (the T, -T,
differences of 1.8 mm in the final evaluation of PW. A good agreement is found between PW-GPS and PW Algiers station, where the correlation coefficient is 6 s om s s 0e linear regression of Bevis et al. (1992), the T _-T_ linear regression
calculated from radiosondes, with a small mean difference with Vaisala radiosondes (RS 92). A comparison only around 0.60. This station has a strong outlier 4 s om e 205 o for Algeria from Boutiouta & Lahcene (2013), and T, calculated
with GPS and ERA-Interim shows a large difference of (4 mm) in the region of highlands. This difference is with a too low PW value of around 5 mm measured | s A from ERA-Interim).
possibly due to the Earth's topography. These first results are encouraging, in particular for meteorological by the radiosonde. " The results indicate that the differences in T, are of the order of
application in this region, with good hope to extend our dataset analysis to a more complete, global " This GPS station is also characterized by a large 18 Kelvin, producing differences of 1.8 mm in the final evaluation
coverage over Algeria. daytime dry bias of around 5 mm, compared to the| ™= of PW.
In this study we have tested different Tm formulations : RS observations. = A good agreement between GPS and radiosondes has been
> T =0.72T,+70.2 Bevis et al. (1992) ' S ' S eva.luated Yvith mean differences less .than 2 mm, except at the
> T =0.96T,+14.7 Boutiouta et al.(2013) » The origin of these large mean differences might be related to the PW GPS (multipath near the Algiers statlon.(MODEM M2K2-DC ) radloso.nde launches.
5 Tm from ERA-Interim reanalysis GPS antenna and minor quality of the radiosonde type MODEM M2K2-DC at this station. ). " The comparison between PW ERA-Interim and PW GPS shows
= (Nash et al., 2011), (WMO) RS intercomparison campaign , the systematic bias estimates showed differences in the magnitude and the sign of the bias that vary
1 Determination of different Tm calculations that MODEM night-time relative humidity measurements had large positive bias greater than 10 from station to station .
| = . per cent for much of the time in the lower and middle troposphere, " The T, of ERA-Interim has been closest to the reference (T,
« T calculated by the regressions (Bevis and Boutiouta) have a more - | * Comparisons of M2K2DC measurements to GPS IWV performed at Nimes and Ajaccio, France, calculated directly from the radiosondes). However we suggest to
oronounced daily cycle than T, calculated by ERA-Interim because . showed also a moist bias at night, typlc,:ally of 5t0 10 % (Bock et gl.., 2013). | use the T, ?f ERA-.Inter-lm for all appllcat.lons of GNS.S an.d
the surface temperature varies with a larger amplitude during a day " For the Bechar and Tamanrasset stations, the correlation coefficients are higher (around 0.88 for meteorology in Algerla, given the lack of rad.losondes stations In
than a mean (integrated) temperature. all observations, but even between 0.92 and 0.99 if we separate the daytime and nighttime the north of Algeria and of the weak Forrelatlon between surfa.ce
= The regression of Boutiouta, which is formulated for Algeria, shows :W observations), the RMSE ranges between 1 to 3 mm, and GPS PW biases are mostly dry and below t.emperat.ure and mean temperature in a large area of countries
worse agreement with T ERA-Interim than the regression of Beuvis, e e 2 mm. For Bechar. station, the b?ases vary significantly among the ditferent 7,, parameterizations :!ke Algeria, as was IfllléStraFed by.the POOT performa;cehof ths T’”_TTS
which is based on radio soundings launched in the United States. Fig .1:Time series of different T estimations for the 3 and between daytime and nighttime. elztei;anra:ieogr:’;ssmn of Boutiouta In comparison with the other
In this context , we have calculate Tm directly from radiosones data in Algerian stations: Algiers, Bechar (both for August
Algeria at these stations as the reference, The comparison is plotted 2012) and Tamanrasset (21 Nov - 4 Dec 2012).-
in Figure 3. e
" For all stations, both in daytime and nighttime, a large bias between M SN AR
T,, of Boutiouta and the other T, formulations, and in particular = A AL b | 2. PW GPS and ERA-Interim reanalysis d References
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geographical or climatological characteristics with respect to the VB " For the Algiers station, the PW GPS compares better with PW ERA-Interim for all statistical

Bevis T.. parameterization, even on the contrary parameters and at both timestamps, whereas exactly the opposite is true at Bechar. This can Legain, A. Pazmino, J. Pelon, K. Pipis, G. Poujol, A. Sarkissian, C. Thom, G.
m S e Eéz?igge:rm %38 %42 | 21& 218. EEE.EDE:?;S?DE;M e probably be explained by the model sensitivity to topography. Bechar is surrounded by d Tournois, and D. Tzanos, 2013: Accuracy assessment of water vapour
d Comparison of the different PW GPS R mountain range that has three summits on the top of the Saoura valley at altitudes varying o . . .
£ 40 ] measurements from in situ and remote sensing techniques during the
. . . A 2 20 ] between 1200 and 1900 m
The different time series of water vapour are presented in Figure 3. Xy SV DEMEVAP 2011 campaign at OHP. Atmos. Meas. Tech. 6, 2777-2802. doi:
The values of water vapour vary with the location of the station  OSARIO Svevis RO 10.5194/amt-6-2777-2013

Diay of year

" The maximum value of 51 mm was reached in August at the Algiers

station, which is close to the sea, and the minimum value (of the order  Fig.3: Time series of precipitable water from different

: : T,, parameterizations of different T_ parameterizations
of 3.7 mm) was observed for the Tamanrasset station in November. at daytime (12h) and nighttime (00h).

= For the Bechar station, the mean values of water vapour are in the . . . . ) :
P The effect of the uncertainties in T, values the nighttime measurements, the agreement is better with the PW ERA-Interim, except for the

order of 18 mm, so in between the Algiers and Tamanrasset ranges. L o . . . . .

. Th . : . 5 cul ¢ N % | on G'?S'PW estimations is_given by the biases. This station has also a distinct geography, being surrounded by several streambeds (these 5. Sapucci L. F.,, 2014: Evaluation of modeling water-vapor-weighted mean
The uncertainty o Tm in .GPS PW was calculated from t © tormtia following equation ( Sappuci 2014): remaining dry except during the rainy season), so called Oueds (in our case the Oueds of

(1) and we have find, the difference of 18 K produce a small difference

4. Fernandez L, Salio P, Natali M, Meza A, 2010: Estimation of precipitable

, _ _ water vapour from GPS measurements in Argentina: Validation and
" For Tamanrasset, the PW GPS agrees best with PW RS for the daytime observations, whereas for

gualitative

tropospheric temperature for GNSS-integrated water vapor estimates in

. . . . , - K, : Tamanrasset, Sersouf and Tahaggart).
in GPS PW (2mm), This study is agree with Fernandez et al., (2010) T Bgart) Brazil. J. Appl. Meteorol. Clim., 53, 715-730. doi: 10.1175/JAMC-D-13-
were difference of 15 K produce a small difference in GPS PW. o
P k; = (0.2213+ 0.0225) K / Pa 048.1.
k, = (373900 + 1200) K2/ Pa
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