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Paper published 2016 about the VarBC scheme on ZTD GNSS Data Assimilation:

Sanchez J. , Lindskog M., Thorsteinsson S. , Bojarova J., “Variational bias correction of GNSS
ZTD in the HARMONIE modeling system”. Journal of Applied Meteorology and Climatology -
March 2016 DOI: 10.1175/JAMC-D-15-0137.1
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Variational bias correction of GNSS ZTD in the HARMONIE modeling
system
J. Sanchez, M. Lindskog, S. Thorsteinsson, J. Bojarova

e Cy38h1beta3, LSMIX=yes, BD 3h.
e 3DVar 3h cycle: conv obs + GNSS ZTD 80 km thinning , (STABC and VBC)
e Domain: IBERIA_2.5, 2.5 km, and 65 v.l.

 Period of study: 1-30 September 2012

12 stations Selectioni ALL Kuiper skill score for 12h Precipitation {nn/12h}
Relative Humidity FPeriod: 2681208981-20126930 Selection: SpainPortugal 115 stations
Statistics at 12 UTC Used 00,086,183 + 86 12 18 Period: 201268981-26128930
Used 808,123 + 18-86 308-18
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v'Use of GNSS ZTD observations together with a variational bias correction is shown to improve the short

range weather forecasts, both in a statistical sense and in individual case studies.

v'For this domain, the improvement has been due to the ability of the GNSS ZTD observations to dry a too

wet model state and therefore improve the precipitation scores.
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AEMet operational suite on NIMBUS supercomputer 2016

- Cy40h11b5 Harmonie-AROME Operational Cycle in AEMet: 3DVAr 3h Conventional
observations

-  TWO Parallel runs:

* Impact of assimilating GNSS ZTD +conv obs
* Impact of assimilating ATOVS +conv obs

Laes Two domains:
i -Iberian Peninsula
oo -Canary Islands
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- Operational Cy40h11b5 Harmonie-AROME cycle in AEMet -- two domains: Iberian Peninsula and Canary
Islands e e

Conv obs: TEMP, AIREP,AMDAR,SYNOP,BUOY,SHIP and Pilot.
- GNSS ZTD Parallel run:

« Cy40h11b5, LSMIX=yes, BD 1h,..
 3DVar 3h cycle: conv obs + GNSS ZTD |
* Domains: IBERIAXL_2.5,(and CANARY Islands 2.5 km), and 65 v.l. S

* Period of study: july-november 2016

GNSS ZTD observations: / R g
- from E-GVAP Program (ASCII, via ftp) P 255
- White list (783 sites) R B
- Variational Bias

EGVAP Meeting 2016, COPENHAGEN




2) Recent experiments/results
Cy40h11b5 GNSS obs handling

GNSS ZTD observations from E-GVAP Program
(ASCII, via ftp) .
Files from: ASl_, ROBH, SGN_, IGE2 and METO.

Cut-off time: at 0040 /0140 the files are taken

Use White list (783 sites),

« temporal thinning ( obs closest to an time),

« no spatial thinning has been neded here (just some
redundancy checks)

Then just a quality control, a temporal thinning
and a redundancy check

- Observation and bg errors similar order of
magnitude but sigmao higher.

White List
783 sites

GNSS data
used
sep 2016

EGVAP Meeting 2016, COPENHAGEN
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VarBC of GNSS ZTD
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- Variational Bias correction for the assimilation of GNSS observations: just constant offset.

Start: VarBC coefficients calculated with a previous month of passive assimilation of these

observations
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Monthly average BIAS for sep 2016: purple:
10-20mm, green 20-30 mm, red:>30mm.
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- It can be seen in an example how VarBC correct the bias of most of sts...
AIB _gnss : FirstGuessDepartureMap SYNOP apd [2016-08-24 00Z]
e~

AIB_gnss : FirstGuessDepartureMap SYNOP apd [2016-08-24 00Z]
50 - W

45 - i
*  plotValues

| plotValues I 0.02
0.06
: . -
i) " 0.02 -0.01
0.00
35 -
lon
SCREENING: raw obs-fg MINIMIZATION: bias corrected obs-fg
Most values 0-20mm, some 40mm Values around 10mm, some 20mm the most

NOTE: diferent color scale!!
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- GNSS ZTD availability: obs usage, innovations.. Fg-ob plot

AIB_gnss : FirstGuessDepartureMap SYNOP apd [2016-11-30 06Z]

3_gnss : ObservationUsage SYNOP apd [2016-08-23 00Z]
J_\/__a_——/

Same day, at 00h
and 12h...

More obs at 12!

NHAGEN
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Cy40h11b5 Results

Impact of GNSS Assimilation on a parallel run,

from july 15t to november 20th 2016:

Also compared with the impact of assimilation of T and humidity from ATOVS
(AMSUA,; AMSUB and MHS)

So three experiments are compared here:

- AIB_ATOVS: ATOVS assimilation with VarBC + conventional observations
- AIB_gnss: GNSS ZTD assimilation with VarBC + conventional observations
- AlBxl_40h11b5: CONTROL conventional observations

(Joan Campins, Jana Sanchez-Arriola, Maria Diez, Beatriz Navascues, Javier Calvo , AEMet)

EGVAP Meeting 2016, COPENHAGEN
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Selectiony ALL using

Results

486 stations
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Current status of ZTD GNSS data

assimilation in AEMet:

RESULTS

Surface parameters

Mslp, u10m, T2m and RH2m
ATOVS, GNSS, CONTROL

The bias of mslp, T2m and RH2m is
reduced when assimilating ZTD GNSS,
while the impact for 10m wind is

neutral.

J. Campins, J. Sdnchez-Arriola, M. Diez, B. Navascués,

J.Calvo , AEMet
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Cy:

skill score

Kuiper

Kuiper =kill score

Kuiper skill score for 12h Precipitation {nn/12h}
Selection: ALL 1837 stations
Period: 28168715-20161128
Used {86,183 + 12=-88
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Kuiper zkill score for Cloud cover {(octas}
Selection: ALL 418 stations
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Current status of ZTD GNSS data
assimilation in AEMet: RESULTS

KSS index
Kuiper Skill Score of 12h precipitation (mm/12h)
and cloud cover

ATOVS, GNSS, CONTROL

*12h acc precipitation: the impact of assimilating
these observations is positive for almost
everything precipitation thresholds.

* cloud cover KSS index: clear positive impact
when adding ZTD GNSS observations to the
conventionals.

J. Campins, J. Sdnchez-Arriola, M. Diez, B. Navascués,
J.Calvo , AEMet
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Cy40h11b5 Results

22 stations Selection: ALL
Height Period: 208168715-28161128
Statistics at 12 UTC Used 06,893 + 83 06
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More details at the next Hirlam Newsletter..
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Current status of ZTD GNSS

data assimilation in AEMet:
RESULTS
Vertical profiles

12 UTC VP for Height, RH, T and Wind
Speed

ATOVS, GNSS, CONTROL

Neutral impact on T, wind and
height and positive impact on
relative humidity both at 00h (not
shown here) and 12 UTC below 300
hPa.

J. Campins, J. Sdnchez-Arriola, M. Diez, B.
Navascués, J.Calvo , AEMet
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AEMet operational suite on NIMBUS supercomputer 2016

- Cy40h11 Harmonie-AROME 3DVAr 3h cy conventional+ GNSS ZTD + ATOVS

- 4 Parallel runs:
* PASIVE GNSS and ATOVS
* Increasing thinning distances GNSS ZTD + ATOVS !
* GNSS ZTD + ATOVS sea + conv obs

*

Two domains:
-Iberian Peninsula
-Canary Islands
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1. A parallel suite of a Cy40h11b5 Harmonie-AROME system for IBERIAXL_2.5 domain have
been prepared for assimilation of ZTD GNSS observations provided by the EUMETNET E-GVAP
European program.

2. The coverage of GNSS ZTD observations, the VarBC behavior and the results obtained along
the period from July 2016 to November 2016 of this parallel run compared with the current
Cy40h11b5 operational run that assimilates just conventional data, has been performed.

3. Verification plots show a positive impact of all humidity related fields when assimilating
ZTD GNSS observations together with conventional observations and more for the lower
troposphere that could be complementary with the impact seen for ATOVS observations for the
higher troposphere.

EGVAP Meeting 2016, COPENHAGEN
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Cy40h11b5

4. This positive impact when assimilating ZTD GNSS observations has been found although a
spatial thinning of the GNSS observations hasn't been applied but just a quality control, a
temporal thinning and a redundancy check of these observations has been made.

5. Due to the cutoff time (00.40) the number of ZTD GNSS obs each cycle wasn’t very high.

6. There could have been more observations for each cycle if
-the cut off time for the operational run in Aemet were longer
-the availability of some of the observations over the domain could improve for some

areas (like Portugal at night for example), so more observations could have been introduced
into the system each cycle.

It could be, in this case, that the spatial thinning would have been more necessary, so more
investigation is being performed here.

EGVAP Meeting 2016, COPENHAGEN
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Cy40h11

1. ACy40h11 Harmonie-AROME experiment assimilating : conventional + ZTD
GNSS + ATOVS observations using the Variational bias Correction system for
both of them at the same time, has been prepared and has started to run
already at Nimbus supercomputer in Aemet.

2. Need to increase thinning distance for both :GNSS ZTD and ATOVS
observations.

3. The same experiments are being performed over Canary Islands domain
and results to see the impact on that domain, will be ready soon.

THANK YOU..
jsancheza@aemet.es
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