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Talk Outline

+ Definition of Zenithal Tropospheric Delay (ZTD);
» Predictions of the ZTD from Numeric Weather Prediction;
» Evolution of ZTD prediction over South America;
« ZTD prediction using data assimilation;
» Assimilation of GNSS meteorological products from:
— based ground: IWV values
— based spatial: atmospheric profiles;
+ Final remarks.
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b The tropospheric Delay:
DTROP = S — Sg = 1076 J. Nds Elevation Angle

»  Appling the mapping functions:
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Modeling of the Zenithal Tropospheric Delay:
« Empirical Models : Saastamoinem, Hopfield and other;
» Double differences in short bases applications;

» Combined solution using empirical model and resultant
residues estimated in the processing of GPS data;

* Appling correction obtained using reference station
(examples: DGPS, WADGPS);

 Prediction of the Zenithal tropospheric Delay from
Numerical Weather Prediction.
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from CPTEC NWP model are used to

Forecast of temperature and humidity profiles

calculate ZTD predictions over
South America.
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Operational version since 2007 using

P Regional model (ETA 20x20 km) from CPT!

Netvork Data  Air

noas | aqy

Satellite Goes

Convective Cloud Clusters

Brightness Temperature

> a

i
Selact the Region t

@ viewseua ¢

(E A8 2
o
R

P

Wagatation Indss (NDVI)
MODIS Products
Fire Spots.

Atmasaharic Saundinn

satelite.cptec.inpe.br

Web Application
‘System for acquisition of satellite imagery

ital/




» The next version of ZTD predictions will
take into consideration:

— CPTEC’s Data assimilation resulis;

» Sophisticated assimilation system based in
Kalman Filter;

— Additional data source:
* GNSS meteorological products;
» New generation of satellites sensor;

— Model with high spatial resolution (5 km);
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Data assimilation

+ Complete cycle of data assimilation:
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The impact of the data assimilation into )

Prediction x Observation
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» Acquisition of the super-computer CRAY;
— 30000 processor;
— 2°faster super computer applied in NWP;
« Significant increase of the number of researcher in
the Group for Data Assimilation Developments;
» Operationalization of a new data assimilation
system™ in collaboration of University of Maryland
(USA);

*Local Ensemble Transform Kalman Filter
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» GNSS based ground: strong densification
in the Brazilian territory in progress:

Integrated Water
vapor (IWV) with
aood auality and

SIPEG project
85 new stations




» Real time processing
is been done by
Laboratory of Spatial
Geodesy UNESP:
using GAMIT and
GIPSY software.
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*Operational implementation
of the IWV-GNSS assimilation
is in progress.
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* GNSS radio occultation data: temperature
and humidity profiles.
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Impact on ECMWF operational analyses
+ We would expect improvements in the stratospheric temperatures.
The fit to radiosonde temperatures is improved (eg, 100 hPa, SH).
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GPSRO used in operations
since 12t December, 2007.
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. ZTD will be pr.oduced Assimilation of GNSS
at higher spatial meteorological products
riig'“t'oﬂ,ﬁoﬁm in the data assimilation

system.

ate the best ZTD predlcu n over
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