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Development of Algerian Weighted Mean Temperature Model for High
Accurate Precipitable Water Vapor
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Abstract

The water vapor including latent heat is the important component in an atmospheric circulation and in a
monitoring of the Earth's climate changes, as well as in the weather forecast improvement. In this study, to
establish the Algerian weighted mean temperature model, a linear regression method had been developed under
5 radiosonde observations for a total 24,694 profiles from 2004 to 2013. An weighted mean temperature is a key
parameter in the processing of PWV from GNSS tropospheric delays. The result from the study has expected to
provide an useful model to demonstrate the realization and utility of using the ground-based GNSS meteorology
technique that will bring improvements in weather forecasting, climate monitoring in Algeria.
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Fig. 1. Location map of radiosonde and AWS
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Table 1. Five location Information of radiosonde and AWS

Local Name WMO No.(ID) Lat(°) Lon(°) Alt(m)
Alger 60390 Radiosonde 36.68N 321E 29
(DAAG) 603690 AWS 36.77N 3.10E 12
Bechar 60571 Radiosonde 31.50N 2.25W 816
(DAOR) 605710 AWS 31.65N 227TW 811
Tindouf 60656 Radiosonde 27.70N 8.16W 439
(DAOF) 606560 AWS 27.70N 8.16W 443
In-salah 60630 Radiosonde 27.23N 2.50E 269
(DAUI) 606305 AWS 27.25N 2.50E 273
Tamanrasset 60680 Radiosonde 22.80N 5.43E 1,364
(DAAT) 606805 AWS 22.80N 545E 1,377
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Table 2. Statistical result and local weighted mean temperature model

(a) Eliminating gross error

(b) Local weighted mean temperature model( WMTM)

Local Name Corr.(%) Std dev. Local Name WMTM
Alger 92.64 2.46K
Bechar 88.16 4.63K Alger T, =0.0989 T, — 29.438
Tindouf 96.67 2.22K
In-salah 97.65 9.25K Bech T = 0.88117, +42.166
Tamanrasset 59.39 8.34K echar "
J
Local Name Corr.(%) Std dev. Tindouf T = 097967, +6.4471
Alger 93.46 2.25K
Bechar 91.59 3.85K In-salah T, = 0.9999T, —0.9803
Tindouf 98.85 1.29K
In-salah 97.92 1.89K Tamanrasset T, =0.68887, +105.7
Tamanrasset 82.66 4.45K
Alger Bechar Tindouf
330 330 330
315 "?, 315 315
% 300 %300 ;‘;/300
= = =
285 285 * 285
Tm = 1.0989Ts-29.438 P Tm = 0.8811Ts+42.166 Tm = 0.9796Ts+6.4471
Std Dev = 2.25K . * Std Dev = 3.85K std Dev = 1.29K
270 Corr Coeff = 93.5% - Corr Coeff = 91.6% 270 Corr Coeff = 98.9%
270 285 300 315 330 270 285 300 315 330 270 285 300 315 330
Ts(K) Ts(K) Ts(K)
In-salah Tamanrasset
330 330
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2300 %300
& &
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Std Dev = 1.89K Std Dev = 4.45K
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270 285 300 315 330 270 285 300 315 330

Ts(K)

Ts(K)

Fig. 3. Local weighted mean temperature model
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Fig. 4. Algerian weighted mean temperature model
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Table 3. Number of data and loss ratio

. # of Loss
Region Data Sample ratio
Alger(a) 3,839 3,802 0.96%
Bechar(b) 6,910 6,359 7.97%
Tindouf(c) 3,439 3,362 2.24%
In-salah(d) 3,467 3,466 0.03%

Tamanrasset(e) 7,036 7,023 0.23%
3 0.21%
All 24,604 | 2268039 °
17,732(+1.5K) | 28.19%
100%
51 62
95%
90%
85%
80%
75%
a Al Alladj)

c d e
m Sample MW Loss
Fig. 5. Data loss ratio
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Fig. 6. Radiosonde PWYV during two years
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