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Launch of the Odyssey Project
Contributing actively to the implementation of the Global Ocean Observing Sgl.rstem

8th February 2022

One ocean observing system

In situ operational platforms monitored
by OceanOPS

Mobile systems
@  Core floats - Argo (3844)
@  Deep floats - Argo (191)
@  Biogeochemistry floats - Argo (547)
@  Underwater gliders - OceanGliders (63)
@  Orifting buoys - DBCP (1230)
@ Polar buoys - DBCP (40)
Fixed systems
[l Offshore platforms - DBCP (30)
W Moored buoys - DBCP (393)
4 Tsunameters - DBCP (48)

Bl Ocean reference stations - OceanSITES (365)
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ations - SOT/VOS (1243)
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Reference lines and areas
ﬂl sampled sites - OceanGliders (44)
eXpendable BathyThermographs - SOT/SOOP (32)

des - SOT/ASAP (18)

Repeat hydrography - GO-SHIP (66)

Generated by www.ocean-0ps.org, 2023-07-06
June 2023 Projection: WGS 1984 Spilhaus Ocean Map in Square
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- shortened monopole used below resonance point
- low-pass filter at 1.5*f (Minicircuits SLXP-40+)

- optional high-pass filter

- 24 dB LNA with 2.7 dB noise figure

- no tuning, no radials
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Pl Attenuator Calculator

Enter values for R1 and R2 to calculate attenuator loss and
impedance.

Alternatively, Generate R1 and R2 for a wanted attenuation.
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Antenna 1 Doppler-range spectrum
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LA P RFNEL T E wo BRI RBRIOTHREFRE RS

H@i o g Y()4e™
M
YO =) wxn) =wix®
i=1

Heod gk iz BT i’—:lﬁg?l Mie B KBy B > 2V & 7 4o

1

1 K K
P =% ) VIR =5 whx)X(w)'w

18



oL i BF MR BE A A il H S B2 £
HEEE > il g AWML EESE 0 L HFf & o

w = A(6)
TEEEAL R AR T RERE KRR e 0
® RGE AR LR o

P(0)ps = A(H)RxxA(H)H

BT IR O gAY B A4 R L o R R
fRAT R T L EE A A TR R L R ap s A B E
B EVEA L HEERE P AR TERGFESR L LA A A4
Ao EHRBL BRI AR Tk p T2 AR Rk
B EFL THE R ARA ) X S F T E RN ST
@&(ﬁﬁ\ﬁﬁﬁﬁ%ﬂ#)i%%’ﬁjg%ﬁﬁ@wg’ﬁlﬁ
SOMERL S F2ALAAE SIS S FBAGLOHOR > FlH R
AT RPpiEd SRR E R TS 2

(1)F1* GPS i krdy & 228 A 48 > ppeid 5 473 5148
QR)F1* ARTF g Rl g AP b

(3)i% B AIS if Bidpdgeni o w i

(A)Fcd Arh ATE SHSHOT LA HTIR F Ben 3

FEFUASTAXHL P B EDR AT - BT G
(Oahw)™ 7 & (Koko Head) » - /& =t & & % * § % i (Hilo)sh &2 R & 7
(Pepeekeo) iz &P i3 1) 38 {3k 4 » 4o @) 21 #7on o

ERLBETEMEB A G ANER P T LR FRBE
BLRL A SL(I00S) 5 5B~ BEBIAE » FRA AP HRERBTER
oo rdphadbd B A UBL (L H R X R P B A 4 B G| FEAE S
16.15MHz)** BLiR| = B b r0d2 25d R AT 60 3 s % SR amu sl
R E 2 dp 2T 86 RY o o] 22 4T e

19



((‘(LLLLAR
nguin
< <<« Ty

oML

Bl 21 § % %607 Es bk 2 Hilo)xk2 7 2 3R A F (Pepeekeo)

FI* % B A i da b ch3usl > R E R ML 1
ERPTE *@k%mﬁm%”*%*“““”“”%”iwﬁ15
20dB> @ P gl s md 2 32 45° A E SRR EETE
AFRIG - HRIREDT L

Beamforming Calibration

20



Keko Head Ship Calibration
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,
Ultra Spherical Window
Frequency = 15,300 MHz Zamples = 20438
ATy Spacing = 044 Lambda Arrgy length = 561 meters
Steering = —14.0 degrees Range Cell= 35
Mo, dipols = B Target ot 33.7 km
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AP 2 FEF > B LY FRREZ - BRI FTHRE > RE WEFAR
BEOTH > 5] EIP A ORuE o TR B € RN P Ao
FErplapfrd o TRAIFLHBFFEDOF N E P RAES
HEAAT AR TR Flt o B e NP T 4o 3 Linux
PR - BAEATF O FEE i*’@ By AR Llnux,ﬁ:vba‘h?
g 4 o B BFIITER T PmWiki b A4 E TE ke T FAE N
T2 g% CH (I8 & # - pmwiki-latest.tgz) » 3 (T 254§ 23 #775 o
(1) * sshdg £ & » 5L
— ssh ruser@seaview-ihmt.cleanocean.tw
(2)%?] rRABIS R Y Isdp & 0 FERLTOR
— cd /var/www/html (# & > htm]l & T 2 = g * 427%)
Bt * weet 4 £ FHbE T R T 4 U S
— sudo wget https://www.pmwiki.org/pub/pmwiki/pmwiki-latest.tgz
(4)% EALR
— sudo tar —xzf pmwiki-lastest.tgz
— sudo mkdir /var/www/html/pmwiki-2.3.24/wiki.d

— sudo chomd 777 /var/www/html/pmwiki-2.3.24/wiki.d

— sudo rmdir wiki.
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B g (Radiowave Operators Working Group * ROWG) » R € 7 E & f8 4% T
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g B A0 B R 403 2001 £ B 7L S hE AT LB IFF T € (Radiowave
Oceanography Workshops ° ROW) =k ggfgq £ 3 é # R T A BT
ToF o EET e RAETEY FHIEF FHITL I
I = /3% 5 #7371 € (Ocean Radar Conference for Asia-Pacific » ORCA) >
f}f#m‘% FEF R YA RS BRER ROW §&e 1 (TP trapL 49 8
ST Ak o KR G B N AAT AE S AMT
HA AR € (ROW)HFH P 7 o 4oRl 24 #7571 o

ADTOWAVE OGEANOGIATTIV,
TINTERNATIONATSVITIESHOTS

ROW 2001 Main /
Radiowave Oceanography Workshops

ROW 2002
The University.of Hawaii Radio Oceanography Laboratory maintains archives of the presentations made at the Radio Oceanography Workshops
ROW 2003 ("ROW") and the Ocean Radar Conferences for Asia-Pacific ("ORCA"). The purpose of this web site is to provide an interim vehicle for
exchanging contributions among the participants, while their final publications are being prepared. For more information, please visit the
ROW 2004 radiowaveoceanography,org and orca2016 web sites
ROW 2005 Access is provided to the members of the ROW/ORCA community, with the understanding that no document will be redistributed or made
available to third parties, without the explicit consent of their authors.
ROW 2006
Gopriaht Al pubicatons (presentatons, manuscrpts, et and straons) found on NS St are GopyrightD by thel especiive st author, I no author s specifd, e L eg— e
ROW 2007 hto is held by Al No gnm e publications may be reproduced or stored in dmalv\mdllmm =

B 24 ZRT R4S FEFFEE€ROW) L F
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0. First, configure BIOS:

Click on keyboard key DEL or F2 to enter BIOS setup
Click "Power" tab

Click "Balanced performance" tab

Click "Secondary Power Settings"

Scroll down to "After Power Failure" and select "Power On"
Click "Boot" tab

Click "Enable USB" tab

Click "Boot USB first" tab

Disable all "Network boot" tabs

Attach USB boot key
Power cycle NUC to rescan USB devices
If does not find iso boot partition, may need to enable "Legacy" boot instead of UFI

(W= USB key connected to a USB-3 port (blue) may not be recognized at boot, always use a USB-2 port (black) |

The behavior of the BIOS is highly dependent on BIOS type and revision. Trial and error may be needed.
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i Louis Marie
b aboratoire Océan Cotier (PDG-ODE-LOPS-OC)

Adresse postale : Centre Bretagne - ZI de |a Pointe du Diable - CS 10070 - 29280 Plouzané
URL : https://annuaire.ifremer.frice/16950/

B28 A= F VY 2RAABFFT 2RI LEL

L= MR L 47

A FE AT BT B 3T EH S 5 3-30MHz s
o de B R B L 4T R (FM)/3 P (AM) e 8 eai e e Rl 2 o e it
BT WA IR T EREEIEL o T 8 I e > B 2R
L HARR Y i R RS 0 Ao 29 1T e

HF
-~

AM ™M UHF
(E1E) (136~174MHZ) (E1E) (400~530MHZ)

GBEEEER SEaREER
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(L

B 20 #F £ 8 AR e

FYd AR PFE- Ry
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(Bi-Directional Coupler) > 4
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RG316 ) L

Cable coaxial, RG-316, 50 ohm, 328 ft, 100 m Electrical Characteristics
Capacitance 1 95pF/m
Impedance 1500 £2Q
Velocity of Propagation 169.5%
Conductor DCR 1 277.2Q / km
Outer shield DCR 120Q / km
Max. Operating Frequency : 3,000MHz
Max. Operating Voltage : 1,200 RMS
Corona Extinction Voltage :1,200Vrms
Voltage withstand : 2,000Vrms
Spark Test : 2,000Vrms

Operating Temperature Range  : -55°C to +200°C
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2. Cave Le Corps de Garde i#)%
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Abstract. HF radars measure currents through the Doppler-shift of electromagnetic waves Bragg-scattered by surface gravity waves. While modemn
clocks and digital synthesizers yield range errors negligible compared to the bandwidth-limited range resolution, azimuth calibration issues arise for
beam-forming phased arrays. Sources of errors in the phases of the received waves can be internal to the radar system (phase errors of filters, cable
lengths, antenna tuning) and geophysical (standing waves, propagation and refraction anomalies). They result in azimuthal biases (which can be range-
dependent) and beam-forming side-lobes (which induce Doppler ambiguities). We analyze the experimental calibrations of 17 deployments of WERA HF
radars, performed between 2003 and 2012 in Hawall, the Adnatic, France, Mexico and the Philippines. Several strategies were attempted: (i) passive
reception of continuous multi-frequency transmitters on GPS-tracked boats, cars, and drones; (i) bi-static calibrations of radars in mutual view; (iil)
active echoes from vessels of opportunity of unknown positions or tracked through AIS; {iv) interference of unknown remote transmitters with the
chirped local escillator. We found that: (a) for antennas deployed on the sea shore, a single-azimuth calibration is sufficient to correct phases within a
typical beam-forming azimuth range;: (b) after applying this azimuth-independent correction, residual peinting errors are 1-2 deg. rms; (c) for antennas
deployad on imegular cliffs or hills, back from shore, systematic biases appear for some azimuths at large incidence angles, suggesting that some cf the
ground-wave electromagnetic energy propagates in a terrain-following mode between the sea shore and the antennas; (d) for some sites, fluctuations of
10-25 deq. in radio phase at 20-40 deg. azimuthal period, not significantly correlated among antennas, are omnipresent in calibrations along a constant-
range circle, suggesting standing waves or multiple paths in the presence of reflecting structures (buildings, fences), or possibly fractal nature of the
wavefronts: (e) amplitudes lack stability in time and azimuth to be usable as a-priori calibrations, confirming the accepted method of re-normalizing
amplitudes by the signal of nearby cells prior to beam-forming.

Acknowledgments: the HF radar processing software was provided by K-W. Gurgel, Universitdt Hamburg. Funding: DHS, ONR, NOAA, NSF, CoNaCyT.

with well-tuned broadband monopoles antennas, and after applying phase corrections obtained from the internal calibrations of the input
band-pass filters and receivers, the beam-forming array diagrams are generally very good, with side-lobes 15-20 dB below the main lobe
up to 452 from the normal to the array, alleviating the need for further in-situ calibrations. Left: phased array of 8 monopoles at 16 MHz,
Zambales, Philippines. Middle: examples of beam-forming array diagram for various targets of opportunity. Right: example of range-
Doppler spectrum showing ship echoes.
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Top left: 1-min track of the R/V Cotes de la Manche, September 2008, carrying 12.5 MHz CW transmitter. Color is the mean phase
difference between adjacent antennas in the north site Garchine. Top right: mean amplitude normalized by antenna 1, for ship
transmission (0), and for internal receiver calibrations (*). Middle right: mean phases, for in-situ ship transmissions (black), and for
internal receiver calibrations (red). Middle left: mean phases in south site Brézellec, for in-situ ship transmissions (red), and using
opportunistic interference (RFI) transmissions (black). Bottom row: time series of mean phases using RFI (black) for different periods,
showing the stability of the calibrations. The in-situ calibration during the cruise is shown for reference.

Adapted from Marie ,Thomas, Flament, Gurgel, Barbin, Ardhuin, Gacyg (2009).
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Calibration of phased array of 14 monopoles at 16.2 MHz in Koko head, Hawaii. Bottom left: boat track. Top left:
relative phases of successive pairs of antennas. Note the fluctuations of 10-252 in phase at 20-402 azimuthal period.
Top right: empirical and theoretical beamforming functions, using a Hamming window. Bottom right: GPS bearing of
the boat vs. bearing inferred from beamforming. Note the increasing errors at large incidence angles (blue circles).
Bottom middle: digital topography of the area; the receive antennas are deployed on a 200-m altitude crest. The
internal calibrations of the input band-pass filters and receivers have been applied.
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estimate channel phase cormrections, including -strap errors based on 10, 50 and all echoes (shades). Middle left (a): spectrum beam-formed with
no corrections have wide spread, due to side-lobe contaminations. Bottom left (c): applying corrections before beam-forming yield narrow-focused
Bragg lines. Center (b): raxﬁal maps based on peorly beam-formed spectra respond erratically to side-lobes. Bottom center ﬂi{lapplying cormrections
yield a well-defined radial field, typical of along—shore westward currents. Right: the normalized cross-correlation between sites is well-behaved onl
when corrections are applied (c) and mimics the cosine of the sites radials (a). With no corrections, the cross-correlation has no physical structure (b).
The effect of calibration is shown by the scatter plot between radials, the correlation increasing from 0.21 to 0.82 when the cormrections are applied.

Adapted from FloresVidal, Flament, Durazo, Chavanne and Gurgel (2013).
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Top left: electrical hexacopter drone used for calibration of
phased array of 8 monopoles at 27.5 MHz in Plouzane, France.
Middle left: 27.5 MHz Crystal Oscillator. Top middle: drone in
flight with Af4 loaded dipole antenna (oscillator is at center of
dipole). Bottom left: drone flight path, color-coded with
amplitude of received signal; blue X shows the RX array
oriented 135° and black X shows the TX array. Top right, time
series of: (a) drone azimuth; (b) signal level using the 4-
antenna beam-forming TX array as a receive array, to show the
signal minima when the drone is aligned with the TX-RX
direction; (c) phases of antennas 2-7 referenced to antenna 1,
to show the convergence of phases when the drone is crossing
the normal to the array, bearing 45° and 225°.
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