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Report on HFR - Gibraltar Historical data files QA/QC

Data provider information:
- contributors name: Pablo Lorente; Maribel Ruiz; Enrique Alvarez

- contributors contact: plorente externo@puertos.es; maribel@puertos.es; enrigue@puertos.es

- acknowledgements: The network has been designed, implemented and managed through the
efforts of Puertos del Estado.

System: Gibraltar

Sites: CAMA, CARN, CEUT, TARI
Data set: Totals

Data source: Totals from the radials combination in de EU Node
Period: 2012-Jan-01 - 2022-Dec-31
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INFO ON QA/QC Settings and Calibration

%%% QC info for all the period 1-Jan-2012 — 31-Dec-2022

OceanSITES quality flagging for GDOP threshold QC test. Threshold set to 2.

OceanSITES quality flagging for Data density threshold QC test. Threshold set to 3 radials.
OceanSITES quality flagging for Velocity threshold QC test. Threshold set to 1.2 m/s.

OceanSITES quality flagging for variance threshold QC test. Test not applicable to Direction Finding
systems. The Temporal Derivative test is applied. Threshold set to 1.2 m/s.

%%% Calibration info for the period 1-Jan-2012 — 31-Dec-2022
CAMA: 2022-04-18T00:00:00Z; CARN: 2021-12-13T00:00:00Z; CEUT: 2022-01-21T00:00:00Z; TARI:
2021-12-13T00:00:00Z

RESULTS OF HIST DATA INSPECTION

General comments:

The “number of good data” is high in general. However, there are also periods where it decreases. The
main QC flags correspond to GDOP and the velocity threshold. These are the mentioned periods:

e Mar-Jul 2013

e May-August 2014

e April 2015

e April 2016

e Few weeks in 2017
e Feb2019

e Jan 2020 and Sep-Dec
e Jan-May and July 2021

year General comment Periods to be reflagged Reason for new Sugg.
fagging Flag

After exchanges with the provided the following periods where reflagged:

Year General comment Periods to be reflagged Reason New
Flag

Data availability is unstable in 2013, 2014 and 2021. In general, the spatio-temporal coverage does
never fit the 80%-80% objective for the complete study area but depending on the number of
functioning antennas, there are two areas inside the whole footprint, where the coverage is good and
stable. These areas are located around 5240’W - 35255’N and 5215’W - 36205’ N where the 80%-80%
objective is reached except for 2013, 2014 and 2021.

The mean circulation pattern presents a strong eastward current through the Gibraltar Straight, for
the available periods.

Spatial Coverage vs. Temporal coverage: objective of USCG 80-80% data availability

Period General comments Nb. analysed 80%-80% obj.
hours

2012 31.9842% spatial availability 80% of the time. 8684 n

2013 3.998% spatial availability 80% of the time. 8445 n

2014 9.1807% spatial availability 80% of the time. 8709 n

2015 22.31% spatial availability 80% of the time. 8760 n
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2016 33.0207% spatial availability 80% of the time. 8784 n
2017 38.0059% spatial availability 80% of the time. 8760 n
2018 38.7957% spatial availability 80% of the time. 8760 n
2019 36.6732% spatial availability 80% of the time. 8732 n
2020 30.7502% spatial availability 80% of the time. 8718 n
2021 0.049358% spatial availability 80% of the time. 8424 n
2022 65.696% spatial availability 80% of the time. 8705 n

Annex | Applied QA/QC tests
QC Flag Short name  Short description

Variable name

- Syntax Syntax check: this test will ensure the proper formatting and the existence of all
the necessary fields within the total NetCDF file. This test is performed on the
NetCDF files and it assesses the presence and correctness of all data and attribute
fields and the correct syntax throughout the file. This test is performed by the
European HFR Node before pushing data to the distribution platforms.

DDNS_QC Data Density |Data Density Threshold: this test labels total velocity vectors with a number of
Threshold contributing radials bigger than the threshold with a “good data” flag and total
velocity vectors with a number of contributing radials smaller than the threshold
with a “bad data” flag.

CSPD_QC Velocity Velocity Threshold: this test labels total velocity vectors whose module is bigger
Threshold than a maximum velocity threshold with a “bad data” flag and total vectors whose
module is smaller than the threshold with a “good data” flag.

VART_QC Variance Variance Threshold: this test labels total vectors whose temporal variance is bigger
Threshold than a maximum threshold with a “bad data” flag and total vectors whose
temporal variance is smaller than the threshold with a “good data” flag. This test is
applicable only to Beam Forming (BF) systems. Data files from Direction Finding
(DF) systems will apply instead the “Temporal Derivative” test reporting the
explanation “Test not applicable to Direction Finding systems. The Temporal
Derivative test is applied.” in the comment attribute.

TIME_QC Temporal Temporal Derivative: for each total bin, the current hour velocity vector is
Derivative compared with the previous and next hour ones. If the differences are bigger than
a threshold (specific for each grid cell and evaluated on the basis of the analysis of
one-year-long time series), the present vector is flagged as “bad data”, otherwise
it is labelled with a “good data” flag. Since this method implies a one-hour delay in
the data provision, the current hour file should have the related QC flag set to 0
(no QC performed) until it is updated to the proper values when the next hour file
is generated.

GDOP_QC GDOP GDOP Threshold: this test labels total velocity vectors whose GDOP (Geometrical
Threshold Dilution Of Precision) is bigger than a maximum threshold with a “bad data” flag
and the vectors whose GDOP is smaller than the threshold with a “good data” flag.

QCflag Overall QC

Annex Il QC Flags

Code ‘ Meaning ‘ Comment

0 No QC was performed -

1 Good data All real-time QC tests passed.

2 Probably good data ¥

3 Bad data that are potentially | These data are not to be used without scientific correction.*
correctable
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4 Bad data Data have failed one or more of the tests.
5 Value changed Data may be recovered after transmission error.
6 Not used -
7 Nominal value -
8 Interpolated value Missing data may be interpolated from neighbouring data in space
or time.
9 Missing value -

*These two are to be used after examination of the hist data sets and exchanges with the data provider

Annex Il Figures for the QA/QC tests

Fig A — Temporal series of the spatial average of the current velocity module (first panel), its standard
deviation (second panel), the grid points of the total coverage (third panel), and monthly data
availability. Black dots are the values obtained considering all the data in the domain, in green those
considering only data with QC flag =1 (good data).

Fig B - Temporal series of the QC flags for all the grid nodes with data and percentage of data with each
flag (0,1,2,3,4).

Fig C - Maps of the mean velocity module and the mean value of QC flags for the target year (left
column) and their standard deviations (right column) for the target year.

Fig D - Spatial (x-axis) vs. temporal (y-axis) coverage 80/80 annual metric. Allows to check if the system
has reached the goal of providing surface currents over the 80% of the area during 80% of the time. The
grid points taken in account for the % are the ones inside the GDOP limits defined by the data provider.

Fig E — Map of the % of availability of data in each grid point and contour showing the area of temporal
availability >80%

Fig F- Mean surface current maps for the indicated systems and periods. The means are computed in the
area of 80% temporal coverage for the target year.



Puertos
del

Estado
~

Period: 2012

A

Mean velocity module - 2012

un Jul Aug Sep oct Nov Dec
Std velocity module - 2012
T T T

. .

Jun Jul Aug
Number of good data - 2012

Overall QC flag

4 N 24.3%

31 0%

24 0%

1 I 75.7%

0l 0%

1 1 I 1 1 1 1 1 1 ! 1
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

16.3%
0%
0%
83.7%
0%

40 11.9%

31 0%

21 0%

1 e 88.1%
s 0l 0%

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

41 1.3%

31 0%

21 0%

1 S 98.6%

o0l 0.2%

1
Apr May Jun Jul Aug Sep Oct Nov Dec




Puertos
Estado
~

mean velocity module (m s 1) 5

36.1 1.5
36 1
35.9 0.5

o

-5.8 -5.6 -5.4 -52 -5

mean gdop QC flag

36.1

36

35.9

B

5.8 5.6 -54 52 5

mean overall QC flag

3.5
36.1
3
36 2.5
2
35.9

1.5

-5.8 -5.6 -5.4 -52 -5

std velocity module (m s1)

36.1
36

35.9

-5.8 -5.6 -5.4 -5.2 -5

std gdop QC flag

36.1

36

35.9

5.8 56 -54 -52 5

std overall QC flag

36.1

36

35.9

-5.8 -5.6 -5.4 -5.2 -5




Puertos
Estado

~

HFR-Gibraltar: Spatial Coverage vs. Temporal Coverage
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HFR-Gibraltar: HFR Surface current average [m/s]

01/01/2012 to 31/12/2012
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D HFR-Gibraltar: Spatial Coverage vs. Temporal Coverage
_ 01/01/2013 to 31/12/2013
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36°N

HFR-Gibraltar: HFR Surface current average [m/s]
01/01/2013 to 31/12/2013
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HFR-Gibraltar: Spatial Coverage vs. Temporal Coverage

01/01/2014 to 31/12/2014
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HFR-Gibraltar: HFR Surface current average [m/s]
01/01/2014 to 31/12/2014
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HFR-Gibraltar: Spatial Coverage vs. Temporal Coverage
01/01/2015 to 31/12/2015
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HFR-Gibraltar: Spatial Coverage vs. Temporal Coverage
_ 01/01/2016 to 31/12/2016
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HFR-Gibraltar: Spatial Coverage vs. Temporal Coverage

01/01/2017 to 31/12/2017

I' |
90 100

e,

&-time
80

38.0059% data points available 80% of th

8760

(USCG 80-80 metric for data availability )

[ LT S

30

Number of hours analyzed

7
I
1

(=]
(o]

0
40 -
20 -

0

100 -
8

[9%] @beiano) |eneds

Temporal Coverage [%]

HFR-Gibraltar: Percent Total Vector Coverage (contour showing >80%)

100
90
80

40
30
20
10

160

150

01/01/2017 to 31/12/2017

L tetectetertototoetetontatetentats

trdrrdrtrrdrtrtrrdrirrdrtrtredrte

10'
5

F i b brrtrtrototetrrtrtrotoretrrtrtsiin

Frmand . Lad oot et o et etoteetrtort oot eetetorts

LSS50 00 0000000 0000000000000001

RO DS PR DN

vty
vrdvys]irrtrtrrtebrtrrty

i NV Ghiin §

vvdeberteteried

36°N SRR 2R 2R 22 22

fredodofrats
Rt S P SR SRS SR S SRH o
£ 200000000 SR PSSR RE B

Fretr
frsdebrberdetredvb

it

B O O O e R T

Ay

toedborototend

P N N N T TR TR T

50' SO0 DS ORS~ g

55 S22 00

10

0

2

30

40'




Puertos
Estado
~

HFR-Gibraltar: HFR Surface current average [m/s]
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HFR-Gibraltar: Spatial Coverage vs. Temporal Coverage

- 38.7957% data points available 80% of fﬁé"t-kn.g
Number of hours analyzed = 8760

- (USCG 80-80 metric for data availability )

0 10 20 30 40 50 60 70 80 90

Temporal Coverage [%]

01/01/2018 to 31/12/2018

10'

36°N

S
By
rrtrdrr
cepepeey
rpepeeyede
cetetertodoototot

Yrrtrirrdrtryes
rrdrdrrtrdrrdrtrbee

rpehredrdbrebrtebeet
vepepeegederbrpepreyeten
I N e N e e e e e efeededetecdfoaiite
550 N IR |
rrpedrryrtretetetrotetre

B N N N T IS T T T
rrdrbrrrrdrrdrdrbratrdr .‘

P N N N N T TR TR T
50 SOt L
ot i

L feterfedertrtetertrivetotetretrion
Yebrrtrfvererrtrrt vttty vedvyrves
r\«/<¢~*'-¢»+--¢-¢~*-'+»o--¢a+-¢»-+»¢--¢»
Tcsdoteteedoferiotofectetecd
. stetectetofeetetont
- detrfevtoretretes
L] LA 000 SR SR SR 08 808
Sededetertetesdate}

Lefretrdeteedetreton-
_~
2 rtrrtrtred e
B

HFR-Gibraltar: Percent Total Vector Coverage (contour showing >80%)

100

90

80

170

160

150

140

30

20

10




5

36°N

55'

HFR-Gibraltar: HFR Surface current average [m/s]

01/01/2018 to 31/12/2018




Puertos
del

Estado
~

Period: 2019

A

Mean velocity module - 2019
T

e T T T T T

Jun

I Aug
Std velocity

ul
module - 2019
T T

by

Sep

Jun Jul Aug
Number of good data - 2019

000 By ST 1 T
o
1000 1§
0 1
Jan Feb Mar Apr May Jun Jul Aug p oct Now Dec
106 Data monthly availability - 2019
® 50
Joan Feb Mar Apr May Jun Jul Aug Sep Oct Nowv Dec
4 EE 19.4%
31 0%
2 0%
1 e 80.6%
(] 0%
Gdop QC flag
(B
2 40 9.6%
3 0%
21 0%
1 S 90.4%
(] 0%
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
41 0%
31 0%
2 0%
1 [ 100%
(] 0
4@ 12.1%
3.1 0%
2| 0%
1 . 87.9%
(] 0%
41 0.8%
31 0%
2 0%
1 I 99%
0l 0.3%




Puertos
Estado

-~

mean velocity module (m s1

=

W

-5.8 -56 -54 -52

mean gdop QC flag

|

-5.8 -5.6 -54 -5.2

mean overall QC flag

v

-5.8 -56 -54 -52

std velocity module (m s1)

36.1
36

35.9

-5.8 -5.6 -5.4 -52 -5

std gdop QC flag

36.1

36

35.9

5.8 -56 -54 -52 -

(93}

std overall QC flag

36.1

36

35.9

-5.8 -5.6 -5.4 -52 -5




Puertos
Estado

~

HFR-Gibraltar: Spatial Coverage vs. Temporal Coverage
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HFR-Gibraltar: Spatial Coverage vs. Temporal Coverage
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HFR-Gibraltar: HFR Surface current average [m/s]
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HFR-Gibraltar: Spatial Coverage vs. Temporal Coverage

01/01/2021 to 31/12/2021

100

g 100 e

g 80

(U ------

S 60 T

¢ T —

8 40~ 0.049358% data points availablé‘ﬁg.% of the time

= Number of hours analyzed = 8424 ™.

© 207 (USCG 80-80 metric for data availability-)

L%- O | | | | | I | .". L |
0 10 20 30 40 50 60 70 80 90

Temporal Coverage [%]

HFR-Gibraltar: Percent Total Vector Coverage (contour showing >80%)

01/01/2021 to 31/12/2021

-7 100
‘01
10 B3 4 %
Y JE2 L
80
3 vtert
1 122000894
o DRSS S04 94 o
5 "’l s P 94 170
- .a- L J
rrtrdrr bty . 4 ; - 160
e e v+ 4+ + = IR T .t & o
° N SRS S SRS 00 SO0 SRR SRE BL MDE D 04 84 . S . e J
NN RNE . I ‘B Joe | {50
trdsteatederdetotestrdoriot “ “&. | 10
cefeteeteteefegoatectetenioy - - - o
rrtrtrrtrtrrtrerbrrt et &“ a
55 80RO S0 NN RN DN DReR " .. MR J ] 30
PO OSS00 0 GG SR 0 O i .b
ivtiiritiiiiiiiiibii A o Cosssss - H 20
0SS SS20200000000020808 04
5085333550335 g . H 10
(3232282 i ‘ , 0
Y a0 30 20 0 SoW




10

36°N |-

HFR-Gibraltar: HFR Surface current average [m/s]
01/01/2021 to 31/12/2021




Puertos
del

Estado
~

Period: 2022

A

4 Mean velocity module - 2022
B T T L T T T T T T T T
e P s e S A s
[
Jan Feb Mar Apr May Jun Jul Aug Sep oct Nov Dec
& Std velocity module - 2022
] T T 3 T T T T T T I T
A )
£ oo s g G e s o
Jan Feb Mar Apr May Jun Jul Aug Sep oct Nov Dec
Number of good data - 2022
2000 A el e e

1000
Jan Feb Mar Apr May Jun Jul Aug Sep oct Nov. Dec
100 Data monthly availability - 2022
R* 50
[
Jan Feb Mar Apr May Jun Jul Aug Sep oct Nov Dec

14.5%
0%

O-NWS

0%
85.5%
0%

7.1%
%

%
92.9%
0%

8.7%
%

%
91.3%
0%

0.8%

0.2%




Puertos
Estado

-~

mean velocity module (m s1

o

-5.8 -56 -54 -52

=

mean gdop QC flag

i

-5.8 -5.6 -54 -5.2

mean overall QC flag

)

-5.8 -56 -54 -52

std velocity module (m st

36.1

36

35.9
0

-5.8 -5.6 -5.4 -52

IS

w

8]

=

std gdop QC flag

W

5.8 -56 -54 -52

=

std overall QC flag

36.1
36

35.9

-5.8 -5.6 -5.4 -52




HFR-Gibraltar: Spatial Coverage vs. Temporal Coverage
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Version of the report

Changes made by

Nature of changes

V2 M. Chifflet & A. Rubio Spatial coverage details

V3 A. Rubio & M. Chifflet + figures

V4 A. Rubio & M. Chifflet New version after reflagging
VR2020 12 L. Solabarrieta & A. Rubio Update 2020

VR2023_11 L. Solabarrieta & I. Manso Update 2022

Contact the EU HFR general Node email for more information about this report: euhfrnode@azti.es
Other possible contacts: Isolabarrieta@azti.es; arubio@azti.es; jmader@azti.es; imanso@azti.es
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