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Introduction

* GPS Meteorology (GPS/Met) Is a very new and
challenge field of research and applications;

e Promoting the use of GNSS ivieteorology may be
a field of interest ofi © ?‘5;
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Introduction

* GPS Meteorology;

— Space Based; (CHAMP, COSMIC, EQUARS, ...) GPS
Occultation
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CHAMP: Challenging Minisatellite Payload for Geophysical Research and Application
COSMIC- Constellation Observing System for Meteorology, lonosphere & Climate
EQUARS — Equatorial Atmosphere Research Satellite
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COSMIC GPS Occultation
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<http://www.cosmic.ucar.edu/press.htmi>.
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* Ground Based:

— From GPS receiver on the ground, one can estimate the
total tropospheric delay (D1rop);

Geometric Distance
Actual Signal Path .

Zenith Angle




* Ground Based:

DTROP — DZH T Dzw

— It Is composed of two components: hydrostatic and wet
delays ... o

PO
(1-0,0026c0s2 ¢ - 0,00028h)

D, =(2,27671422x10 *)

— Therefore:

\

— The accuracyis claimed to be of the order 0ff4-12 mm,
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Objectives

°* To present the Concepts of GPS Meteorology —
Ground Based,

T

* To introduce the present anegfuture situation
of GPS I\/Ieteom il and the
possibilities of appli of a Pilot

Project in this area.
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Basics of GPS/Met — Ground Based

* Once one obtain it can be converted to IM\V\/
by applying the following equation:

WV =D, ¥
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Y
. =(461,5181) Jkgr 1K 1 specmc constant of WV

: . 22 10 K hPat and ._@%Eoo 2 hPa 1

°* Tm IS the mean weighted temperature of the
atmosphere along the vertical coordinate.
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How to obtain Tm?

* Tm Is frequently obtained from surface
temperature (Ts), by applying a model that
relates Tm and Ts;

— An global example'is gi\/g"ﬁ' ) Sc\hueler et al., (2002):

Tm ~86.9+0.647 Ts+

»
corrections
! ""H-‘?
%

- Precision; of about 2 to' 5 K
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The first successful GPS/Met Experiment In
Brazil - 2001

Wet delay below 19 cm
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Radiosondes intercomparison Campaign

70 3
IWV total: 0 sec. to 6000 sec.

Comparison 4 oht Layers (km) (I{"%r:]z)
Rad-R580

Numbers 3a 8 8a 15 15 a 30 Content

R:590 18 0.387 0.041 0.005
MKTI 33 1.972 0.218 0.007
GL-98 20 0.542 0.073 0.006
DFM-97 16 0.547 0.029 0.112
SW 16 0.594 0.080 0.047
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2
Integrated Water Vapor RS90 (kg/m )
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GPS Intercomparison campaign
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Results of the GPS Intercomparisom

a Astech ZI (Faz. Nossa Senhora)
Zeithal Wet Deloy from «éfferent reneiars s Tinble 4600 (LGE)
A Legacy | (Guajara Mirim)

- ¢ Legacy 2 (Porto Velho)
Compared Estimate Dzw (mm) WV (kg/m?)
Receivers Numbers BIAS RMS BIAS RMS RMS(%)

Trimble-zZXIl 2676 -2.50 6.60 -0.39 1.04 2.5%
Legacyl1-ZXI| 3167 -7.80 9.10 123 143 35%
Legacy2-ZXI| 3199 -9.80 11.20 -1.54 1.76 4.3%
Legacyl-Trimble 3269 -5.20 6.90 -0.82 1.09 2.7%
Legacy2-Trimble 3302 -7.50 8.80 118 139 3.4%
Legacy?-Legacyl 3794 -2.20 3.80 035 060  1.5%
0.2 J
| 1 | 1 ! | I ! ! I I I 1 1 ! | I ! I I I 1 ! ! I I L I 1 I 1 L I
0 a0 100 150 200 250 300

Time (hours of campaign)
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Accuracy of (IWV ps- IWV )72
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GPS Campaign within the context off LBA
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LBA Study areas and the GPS stations
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*GPS Stations ..

-6 radiosondes launches per day ‘L

«Other meteorological sensors
eAeronet (Aerosol Robotic Network)

Sun-sky radiometer (Brent Holben — NASA)
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GPS data available and methodology

WY vildure from ILCCT 3F S sixtion s wit)
temporal resolution or § minutes (September 27th, 2002)
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Preliminary Results

Fazenda Nossa Senhora

+ GPSXWVR F = 0.959
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Standard

EMS

Compared GPS Compararison Bias
Techniques Station number (kg/m?)  dewiation (kg/m?)  (kg/m?)
GPS-WVR  ABRA 304 -2.151 1.664 2.719 5.44
GPS — RS ABRA 133 2.511 2.517 3.555
GPS - RS GJMI 105 2.327 2.281 3.258
GPS — RS PTVE 96 0.965 2.212 2414
10 — / — 10
i 2 B
11.6kg / m” Expected accuracy....=9%|[
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Perspectives of Applications of GPS/Met in Brazil
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A Zenital - Microsoft Internet Explorer EE'
'Il*r
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Comments and Conclusions
The basic fundamentals of GPS Met was presented,
A Tm model was developed for Brazil,
Intercomparisom of IWV was performed:

— From radiosondes,
— From GPS,

IWV RMS absolute values fr’eMmQarison of radiosondes and

GPS are higher in the Amazenianl reébiBn.than the other tests

performed,; | e &

— but considering the high @/é’- IREiNEgIeNugENpercentage values
are smaller (more researchiis/fne ‘
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Comments and Conclusions

* Perspectives of Applications of GPS/Met in Brazil was
presented,;
* Tests of assimilation of WV are being performed using

the CPTEC numerical modeli=. .
— It can be easily expanded to South "@e___ra, since GPS IWV
values are available; | o
— It can he mtegrated Mhln gifler oroJ 1Spexpanding the
objectives... | 7
— And maybe, It can Bera stalit point of a Pll'olroject for South
America in this field'eif GNSS application.
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