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Where ASI/CGS i1s located
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Matera ZTD time series
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Tropospheric solutions to E-GVAP

4 solutions delivered to E-GVAP  EUMETNET

' The Network of European Meteorological Services

Available from June 2001 Operational
Input: hourly RNX files/IGU 4 scores per hour every 15 min
Update cycle: hourly COSTV2.0/ZTD + gradients

Purpose: NWP data assimilation

Available from November 2008 Operational
Input: hourly operational cost solutions 4 scores per hour every 15 min
Update cycle: hourly COSTV2.0/ZTD

Purpose: NWP data assimilation + QC

Available from January 2014 Test
Input: RT GNSS observation/IGS RT 4 scores per hour every 15 min
Update cycle: 15min COSTV2.2/ZTD + gradients

Purpose: test RT obs+prod in sub-hourly PPP for nowcastiong

Available from March 2014 Test
Input: Hourly RNX files/IGS RT 4 scores per hour every 15 min
Update cycle: hourly COSTV2.2/ZTD + gradients

Purpose: test IGS RT prod in hourly PPP for NWP
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C Network
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GNSS Networks analyzed for E-GVAP
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ZTD time series ASI _, ASIC, A
Period: October, 2014

ZTO Cmml

2550

2500

2450

2din

2350

2300

MATE Comparison Table

Units are mm

MATE

EUREF-ASIC
EUREF-ASI_
EUREF-ASIR
EUREF-ASIS

#
643
617
623
622

MEAN STD
-2,2 2,6
-1,7 3,3
-1,3 8,5
-0,3 7,6
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BRST Comparison Table

Units are mm

BRST

EUREF-ASIC
EUREF-ASI_
EUREF-ASIR
EUREF-ASIS

#*
642
609
622
606

PHAO-2OLA [

atera (ltaly)

MEAN STD
0,3 3,8
2,6 3,7
5,0 7,6
4,5 9,0
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ASIR performance

1WvV
Threshold Breakthrough Goal
Horizontal Regional (e.g. Europe, N. America)
Domain
hlelieoneal 250 km 25 km 3 km
Sampling
Observation 12 h 6 h 1h
Cycle
Accuracy 5 kg m-2 2 kg m=2 1 kg m=2
Timeliness 6 h 30 min 5 min

GNSS-Met Observational requirements for Regional NWP

WV
Threshold Breakthrough Goal
Horizontal Sub-regional (a few 100 km)
Domain
alPliEdonlE 50 km 10 km 5 km
Sampling
OlasEmnvEinien 30 min 10 min 5 min
Cycle
Accuracy 5 kg m-2 2 kg m=2 1 kg m-2
Timeliness 30 min 10 min 5 min

GNSS-Met Observational requirements for Now-Casting

E-GVAP Il Product Requirements Document
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CNMCA NWP SYSTEM since June 2011

LETKF analysis ensemble (40+1 members) every 6h using
RAOB (also 4D), PILOT, SYNOP, SHIP, BUOY, Wind Profilers,
AMDAR-ACAR-AIREP, MSG3-MET7 AMV, MetopA-B/Oceansat2
C scatt. winds, NOAA/MetopA-B AMSUA/MHS/ATMS radiances
Ensemble Data Assimilation: | ;| 5nd SAF snow mask.

IFS SST analysis once a day

compressible equations
explicit convection
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Contribution from

Lucio Torrisi and Francesca Marcucci

Centro Nazionale di Meteorologia e Climatologia Aeronautica (CNMCA), Italian National Met Cee\tﬁr
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Italian GPS stations monitoring statistics (ZTD)

Monitoring using CNMCA-LETKF system
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GPS Station Assimilation

T+12--Temperature T+24--Temperature T+36--Temperature T+48--Temperature
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Tropospheric solutions to EUREF

3 solutions delivered to EUREF @

From 2001 to today

Input: daily RNX files of ASI LAC EPN sub-network/IGS final
Update cycle: daily 12 scores per day every h
Purpose climate monitoring SINEX/ZTD + gradients

From July 2014 to today
Input: daily operational EPN LAC solutions 12 scores per day every h
% Update cycle: daily

Purpose climate monitoring + QC SINEX/ZTD

Available from 1996 to 2014
% r Input:daily RNX files of EPN network/IGS final
Update cycle: daily 12 scores per day every h

Purpose climate monitoring SINEX/ZTD + gradients

1 solution for internal use only

Available from 2000 to today
Input:daily RNX files of Italian network/JPL final

Update cycle: daily scores every 5 min
Purpose coordinates monitoring SINEX/ZTD + gradients
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GNSS Networks analysed for EUREF
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Why a Combined ZTD Solution

The driver
solution is the need of having
an internally consistent ZTD
product on the basis of several
Individual solutions, obtained
from parallel processing.

Combining these solutions:
»allows to give feedback to
the individual AC in case of
problems,

»1s a tool for Quality Control.

LDB2 E-GVAP Processing

of a combined I
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7day stat. 2013/05/19 -
2013/05/27

AC num/| bias| RMS| stddev
ASIC |34 |-0.2|9.0 |9.0
BKG |54 |-1.32|8.3 |8.2
GFZ |54 3.4 (9.8 |9.2
KMM3|54 |0.2 |9.9 |9.9
LFT 51 -1.1(8.4 |83
METO|54 |-0.6|10.8|10.7
MNGAA| 54 |(-2.4|11.0|10.7
ROBH|54 |-0.2|9.6 |9.6
SGN1 |54 -1.9(8.5 |8.2
SGM |34 |-2.3|8.6 |8.3
TEST

ASI1 |54 1.9 7.9 (7.7
BKGH|54 |-2.2|10.9|10.7
GOP3 |54 |-1.5|8.0 |7.9
IES2 |50 1.2 |86 |8.5
ROBT | 54 0.6 (10.7[10.6
WUEL | 46 -2.4|10.3|10.0
Notes

latitude 52.20910
longitude 14.12090
altitude 183.45
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* Statistics are updated
daily

* GPS ZTD are interpolated
to NWP analysis time



Combined solution in EUREF Processing

ZPD Bias
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http://www.epncb.oma.be/ productsservices/troposphere/daily zpd biases.php?station=1ZAN_31309M002
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E-GVAP Combined versus EUREF combined

June 2008-May 2014

E-GVAP Super Sites and EPN
stations

ASIC - EUREF ZTD Bias [mm]
=]

Same sw used for NRT
E-GVAP & daily EUREF
combination from GPS
week 1800 (06 July
2014)

[Pacione et al., JASR 47 (2011) 323-335]

ASIC - EUREF ZTD Std [mm]
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SODA EUR vs radiosonde
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Radiosonde and EUR ZPD time series for SODA
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NYALl EUR vs radiosonde

Radiosonde and EUR ZPD time series for NYA1
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HyMEX SOP1

EGVAP HOMOGENEUS REPRO

+ EGVAPIGE +  EGVAP/SGM +  EGVAP/ASI
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773 stations 1046 stations (25 networks)
(3 Analysis Centres) GIPSY s/w LAREG & ASI proc.
Period 1 Sep 2012 — 31 Mar 2013
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GRUAN sites In AS1/CGS processing

GCOS Reference Upper-Air Network
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CABW-LDB2-PAYE-TITO: ASI__ solution (E-GVAP Processing)
CABW-LDB2-PAYE-SODA-NYAL: ASIC solution (E-GVAP Processing)
NYA1-SODA: EUR & ReproZ2 solution (EUREF Processing)
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Thank you for your attention
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