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1. ADCP
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(I) ADCP: Getting Ocean Velocity

ADCP .

Acoustic (it pings along beams at a frequency)

Doppler (uses frequency shift to get

ve
Current (inc

ocity along the beam)
ude many more steps to get

ocean velocity)

Profiler (listen for the return in small chunks of
time to create a vertical profile)
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(I) ADCP: Getting Ocean Velocity

ADCP

Acoustic

5: ADCP-- Acoustic
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ADCP ; Incoming
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ADCP:

Profiler

7: ADCP-- Profiler
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“Gating” the return over time results in “bins”
In the vertical, creating a profile of information



ADCP : Getting Ocean Currents

Plan View

Ship
steaming
forward

Heading alignment 45deg
(beam 3 is “forward”
in instrument coordinates)

Beam1 Beam3

Ocean
Surveyor
beams

Beamd Beam2

8: ADCP-- Current (1)




ADCP . Getting Ocean Currents

A Z=Up

port

Ship Steaming >

forward

9: ADCP-- Current (2)




ADCP

Getting Ocean
Currents

Four beams

* 90deg apart

« 30 (or 20)deg up
from vertical

e “forward beam”
1S #3

 usually 45deg
starboard
of forward

10: ADCP-- Current (3)

Ship Steaming >

forward

7/
beam 2 beam 3
Instrument “forward”




ADCP

Getting Ocean Currents

Four beams
» 90deg apart
* 30 (or 20)deg up
from vertical
e “forward beam” is #3
 usually 45deg starboard
of forward

11: ADCP-- Current (4)

TOP VIEW

Beam4 Beam1

e
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Q Surveyor
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Ship steaming forward s R
Instrument forward

SIDE VIEW

Ship Steamin

beam 1

—
ship forward

7
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ADCP

Getting Ocean

Currents - Ship Steaming >
——

¥ il
Two opposite

beams make a A
vertical plane

< Measured velocity

X=east

: ADCP-- Current (5)



ADCP

Getting Ocean
Currents

Now we have two vertical planes
at 90deg to each other

These are the basis of the
horizontal and vertical velocities

Horizontal velocities will be used
to get ocean velocities

Vertical velocities will be used for
error-checking

13: ADCP-- Current (6)



ADCP

Getting Ocean
Currents

Two beams make
one vertical plan

This shows the
velocities determined
by the Doppler shift;

“beam velocities”

14: ADCP-- Current (7)

Ship
Steaming

aft beam has
velocity <0

forward
beam has
velocity >0

Measured
velocity




ADCP: Getting Ocean Currents

Ship
Steaming

Interpret the
two beam
velocities

one horizontal
and one vertical Measured
velocity velocity

15: ADCP-- Current (8)



ADCP:

Getting Ocean
Currents

Now we see the horizontal and
vertical velocities on the two
planes

Use the horizontal velocities
for determining ocean velocities
requires more steps.

16: ADCP-- Current (9)



ADCP:

Getting Ocean
Currents

This is a top-down
view of the measured
horizontal velocity in
instrument
coordinates

(from the two planes
made by the beams)

(determining ocean
velocities requires
more steps)

17: ADCP-- Current (10)

Instrument coordinates

oncoming velocity

r

instrument
“forward”
direction




ADCP:

Getting Ocean
Currents

This is a top-down Ship coordinates

view of the measured

horizontal velocity

in ship coordinates. oncoming velocity

The instrument
coordinates values
are rotated by the

transducer angle. \
(dete_rmmmg ocean ) transducer angle
velocities requires

more steps)

18: ADCP-- Current (11)



ADCP:

Earth coordinates

Getting Ocean

Currents
NORTH

Ship angle = heading

This is a top-down
view of the measured
horizontal velocity

in earth coordinates.

The instrument
coordinates values
are rotated by the
ship's heading.

(determining ocean
velocities requires
more steps)

oncoming velocity

19: ADCP-- Current (12)



ADCP:

Getting Ocean
Currents

Summary of steps:

Doppler to beam
(not shown)

below here: horizontal+vertical

heam coordinates

instrument coordinates:
2 horizontal, 1 vertical,
1 quality indicator

—

@ansducer orientation )

* beam to instrument
* instrument to ship
* ship to earth

20: ADCP-- Current (13)

ship coordinates

//---__-_ . e
( +heading \‘:;
\‘x__ __-—"/

earth coordinates

measured velocity:
east, north, up, error




ADCP: Earth coordinates

Getting Ocean
Currents If no ocean currents:

< Measured velocity Ship Steaming >
Earth coordinates + GPS D

gives ship speed
meas = -Uship

add ship speed to

measured velocity
to get With Ocean current

ocean velocity \

Umeas = =-Uship + Uocean
Umeas + Uship = Uocean

21: ADCP-- Current (14)



ADCP:

Getting Ocean
Currents

Complete summary:

Earth coordinates

beam velocities

+

transducer orientation +
+ heading

With Ocean current
< Measured velocity Ship Steaming >
e

Umeas = =Uship + Uocean

Umeas + Uship = Uocean

22: ADCP-- Current (15)

beam velocities
geometry

transducer orientation

heading

+

= Uocean




ADCP: Data components

beam velocities =

-+

transducer orientation <=
+

heading

+
gps
-

23: ADCP — Current (16)
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Outline

2. ADCP Data Acquisition
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ADCP Acquisition Systems

There are two acquisition systems for vessel-mounted ADCPs:

« VMDAS (provided with purchase)

« UHDAS (developed at Univ Hawaii)

 |nstalled on UNOLS ships, rolling out to NOAA ships
e Link to Table of ships

Components — Overview:

e Basic requirements
* Processing
* Monitoring

25: Acquisition Systems (1)


http://currents.soest.hawaii.edu/uhdas_fromships.html

ADCP Acquisition Systems: Overview

« Basic requirements: )

« Control ADCP settings
« Acquire ADCP data
« Acquire ancillary data

— Position
- Attitude (heading)
« Timestamp all _/

>~ |Core

: } Extra

26: Acquisition Systems (1)



ADCP Acquisition Systems: Overview

* Processing

 Coordinate transformation
« Editing
e Averaging

» Graphical Disol

27: Acquisition Systems (2)



ADCP Acquisition Systems: Overview

« Monitoring
« Computer system
e Data acquisition

Processing

Access to data

28: Acquisition Systems (3)



ADCP Acquisition systems: Details

« Basic requirements: ™
» Overview Comparison
| ~  (UHDAS/VmDAS
» Serial setup )

» Data logging

29: Acquisition Systems — Comparison (1)



ADCP Acquisition Systems- Overview

UHDAS VmDAS
developer Univ Hawaii TRDI
style linux system windows application
source Oopen source executable
purpose  seagoing all-purpose
oceanographers
goals maximize off-the-shelf
- usefulness at sea
- long-term value
for research
evolution continuous Incremental
setup complex confusing

30: Acquisition Systems — Comparison (2)




ADCP Acquisition: Serial Setup

UHDAS VmDAS
ADCPs multiple one (per computer)
feeds any number 3 (older version=2)
messages many types fewer types
can add more
subsample feed record all
choose messages record all
GUI
controls instrument settings everything
operation | simple simple/confusing
protected serial nothing protected
processing

31: Acquisition Systems — Comparison (3)




Acquisition: Data Logging

UHDAS VmDAS

data logging separate one big program
processes

time tagging buffered unbuffered

tag every line tag ensemble
data formats = multiple TRDI ADCP
data directory heirarchical flat
time range match per file match for one

logging period

filenames sort always one logging period
—(time=ascii)
metadata stored with data text file elsewhere

32: Acquisition Systems — Comparison (4)




ADCP Acquisition Systems: Comparison

* Processing

* Processing components

33: Acquisition Systems — Processing (1)



Processing: Comparison

UHDAS VmDAS
editing CODAS minimal
heading reliable primary
secondary corrected to replaced by

heading accurate fallback
pings Interleaved first
configure no yes
plots??
plots oceanographic:

- profiles (E,N)

- vector (+topo)

- contour

- bridge (mariner)

34: Acquisition Systems — Processing (2)

profile (speed, dir)
vector
WinADCP?



Accessing Data Products

UHDAS VmDAS
access plots  ship's web console only
console
data formats  TRDI TRDI
Matlab
netCDF
access data ship's web acquisition PC

windows share
NES

windows share

documentation ship's web acquisition PC
WWW WWW
speedlog out NB150 only yes

35: Acquisition Systems — Accessing Data



ADCP Acquisition Systems: Comparison

« Monitoring

36: Acquisition Systems — Monitoring (1)



Monitoring

monitor UHDAS VmDAS
computer daily report ?
serial daily report LOG and console
messages
configure tables
ADCP beam plots configure plots
Processing daily report configure plots
plots
calibration no
ping rate ?
bottom track no
remotely emall to anyone no

37: Acquisition Systems — Monitoring (2)



UHDAS: what it does

« Data acquisition
« Data processing

"« Data access (for scientist at sea)
* Monitoring tools

e at sea

e from shore
_ Y,

(link in documentation — UHDAS overview)

38: UHDAS: what it does


http://currents.soest.hawaii.edu/docs/adcp_doc/UHDAS_atsea/UHDAS_CODAS_Overview.html

UHDAS cruise directory structure

Data for scientists:

There are three categories of data, all located in the logging directory, /home/data/[CRUISEID]:
ADCP logging directories

subdirectory contents importance back up for...
raw all raw data critical o archiving
o scientists who ask for it

rbin iIntermediate files nice to have anyone who gets raw
gbin intermediate files nice to have anyone who gets raw
proc o final processing final product science CDs after cruise

o codas database

o underway figure archive

o matlab files

(link in documentation — [raw+rbin+gbin] )

39: Where things are written



http://currents.soest.hawaii.edu/docs/adcp_doc/UHDAS_Computer/UHDAS_Actions.html

serial logging (raw files)

start cruise (DAS.py) 2hr rsync

start S€r_bin  /home/data/CRUISEID/
logging ser_asc

I L ]
1. continuous >

raw/

gpsnav
gyro
ashtech
posmyv
nb150
0s75

Two-hour files are filled,
one timestamped message
at a time, to each of these
directories.

3

40: UHDAS files



serial logging (write raw file)

zero-based year day:
Jan 1 noonis 0.5 (not1.5)

start cruise (DAS.py) 2hr rsync
S Ser_bin  /home/data/CRUISEID/
logging ser_asc i
A : gpsnav
: :- continuous
N
Kol
: L 2-hour files of timestamped NMEA messages
- "
ek z -
e kn2010 268 79200.gps
i I : . BUNIXD,268.9786766,8.8981773
1 $GPGGA,232917.00,6158.28180,N,....
: ' A
"
2 b kn —— ship abbreviation
: I': 2010 —— \year
.. 268 _ zero-based yearday
ily. 79200 _  seconds in the day
e aps _____  message name
1
= l E
H
I
I
}

i

41: UHDAS files



42: UHDAS files

serial logging (raw = rbin)

start cruise (DAS.pY) 2hr rsync
SIATL Ser_bin  /home/data/CRUISEID/
logging ser_asc
" parsing ascii messages

to binary files readable
by Matlab or Python

gyro
ashtech
posmv

rbin/

gyro
ashtech

osmv



serial logging (rbin file contents)

start cruise (M) 2hr rsync
start ser_bin  /home/data/CRUISEID/
logging ser asc

H I | B

: :- continuous

i

i

! I raw/

S . snav

(T

LN | : a 2-hour raw timestamped files

: |:' SUNIXD,268.9786766,8.8981773

Bk $GPGGA,232917.00,6158.28180,N,...

ily”

TH

[ L
1
[ |

1 .

’ ':. B

s I

' I::

A -7 2-hour rbin files

:|:- |__header _ |

| |

"

1. . . g

Ak rbin/ sla

; l-: snav £|8|8 8

1] JHEE

. (&) )=

i |: 2 - ﬁ ElE|2

1ot HHEHEE

i [ ]

1 l (I

i
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serial logging (raw, rbin)

start cruise (DAS.py) 2hr rsync
Siart ser_bin - /home/data/CRUISEID/
logging ser_asc
E : continuous, each serial port is independent

2-hour

flesof [ kn2010_268_79200.gps |

time-

stamped | guNIXD,268.9786766,8.8981773
NMEA \_ $GPGGA 232917.00,6158.28180.N....

messages
raw/
gyro
ashtech
posmy
nb150

0Ss75

2-hour rbin files

_header _ |

rbin/

gyro
ashtech

osmy

GGA decimal day (UTC)
decimal longitude

logging computer time
decimal latitude

quality
hdop

3

44: UHDAS files




UHDAS: 5min timer (make gbins)

start cruise

2hr rsync

start
logging

ADCP

>OOOOOOOOOO

position

reliable heading

accurate heading
000000000000000000

- Time

7))

9

Y—

é raw (rbin) data have
independent timestamps

ARRRRE

ADCP O O O O O O O
paosition ‘.'.....“.

"
QO
=
% Fadng IIIIIIIIIllllllllllIllllllllllllljS

Teaing 00 0D 0D O B0 000

must grid rbin data onto
ADCP timestamps

45: UHDAS files T




46: UHDAS files

UHDAS 5-minute timer: make profile

start cruise

start
logging

/home/data/CRUISEID/
raw
rbin
gbin
5-min proc
i nb150 (CODAS tree)
5min avg
5min avg
5min avg
5min avg
5min avg
5min avg
average Smin avg
profile P Sminiavg

e

http://currents/adcp
5-minute profile plot




Outline

3. CODAS Processing
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Time, ADCP,
Position

Atitude -

primitive (raw) data

0s75nb

42.5°N

40°N

10.5

37.5°N

35°N

N
Depth (km)

32.5°N
1
: 14
1
e 68°W 64°W 60°W 56°W
5
[ — | ——m \%
20 21 22 23 24 25
ADCP temperature, °C 0.5 M/S m—
39 to 49m

0s75nb: last time 2011/11/06 15:49:55

48:. CODAS Processing

CODAS Processing

depth

depth

100

200

300

VS
o O
o o

600

700
800

100
200

300

g s
[ -]
[ -]

600
700

800

Ocean U (east)

M

10.2
10.0

Ocean V (north)

~0.6
'—0.8

10.2
10.0

307.2 308.0 308.8
dday

309.6

~0.6
'—0.8

os75nb: last time 2011/11/06 15:49:55

m/s

m/s




CODAS Processing Overview

CODAS: Common Ocean Data Access System

« Portable
o Self-descriptive
» aggregated files (vs/ netCDF which is one file)

» designed for ADCP data
“CODAS Processing” — produce ocean velocities

e tools to access and modify CODAS files

49: CODAS Processing



"CODAS” ADCP Processing

Goals

e run on multiple operating systems (Windows, OSX, linux)
e Open source
* now free (Python)

Processing

« written for ADCP data
works on most ADCP data acquisition systems (link)

balance real-time product with recoverable dataset

single-ping (automated) and manual editing
calibration

50: CODAS Processing CODAS = “Common Ocean Data Access System”


http://currents.soest.hawaii.edu/docs/adcp_doc/codas_doc/pymat_transition.html

CODAS Processing Supports...

Python CODAS support

Acquisition

program instrument

DAS2.48 Narrowband

VmDAS Broadband/ or
Workhorse
Ocean Surveyor

UHDAS NB150,NE300

Ocean Surveyor

WH300

ping type
nb

bb
nb

bb
nb bb
nb
nb

bb
nb bb

bb

file type (suffix)
pingdata

LTA, STA

ENR

LTA, STA
ENR(N1R,N2R)
LTA, STA
ENR(N1R,N2R)
ENR(N1R,N2R)
raw

raw

raw

raw

raw

Averaged?
or raw?
avg
avg
raw
avg
raw
avg
raw
raw
raw
raw
raw
raw
raw

51: CODAS Processing




CODAS Processing Steps

« read ADCP + ancillary data
o [transform, edit single-pings, average]
 load into CODAS database

* nudge positions to get smooth reference layer

« apply heading corrections (calculated from
difference between gyro and accurate heading)

« determine calibration values (angle, scale factor), -
apply angle and scale factor

« edit out bad profiles of averaged data

52: CODAS processing



Acquire the data, write to disk = Fill the CODAS database

acquisition data stored to disk load the database
program averaged | singleping translate to | executable
name *.bin + ".cmd | (to load)
DAS2.48 pingdata.” (no) loadping
VmDAS *.STA load_lta.m ldcodas
*.LTA
*.ENR
VmDAS *.ENS load_ens.m Idcodas
*.ENX
UHDAS * raw load_uhblk ldcodas
HDSS 50K*, 140K* |J| load_hrdata.m| Idcodas

53: CODAS processing




These steps use only the CODAS files

“navigation steps”

do this data type how?

(1) extract navigation  all (except pingdata) “ldcodas”

(2) smooth navigation all refsm
v (3) put smoothed nav all putnav
into CODAS

test calibration |

(angle, scale factor)

method where?
watertrack cal/watertrk/adcpcal.out
v bottom track cal/botmtrk/btcaluv.out
reciprocal track cal/watertrk/recip.m

apply calibrations
\/ “rotate” phase and/or scale factor

edit ADCP profiles| |repeat as

needed

N4 run gautoedit, apply editing

SCIENCE
— SUIENLE

54: CODAS processing



At
Sea

At
Home

At Sea

UHDAS Data acquisition

v

At Sea

At Home

Files on the disk

adcptree.py, quick adcp.py
(single-ping processing)
heading correction (if possible)
amplitude and fixed rotation
gautoedit (autom ated) editing

codas processing directory,
codas database

adcptree.py,
guick_adcp. py
{single-ping

codas processing
directory,
codas database

At Home
change amplitude comrection?
change constant rotation?
fix heading correction?
manual gautoedit editing

final processed data

Post-processing
(dataset from the ship)

amplitude correction?
constart rotation?
heading correction?
gautoedit editing

WmDAS Data acquisition

\

Files on the disk

adcptree.py,
quick_adcp. py
- single-ping (ENR}
or
- averaged (STA, LTA)

codas processing directory,
codas database

final processed data

Process data
from scratch

UHDAS

955: CODAS processing

amplitude correction?
constart retation?
heading correction?
gautoedit editing

final processed data

Process data
from scratch

VMDAS




CODAS Processing

Editing (single-ping)
o Acoustic interference

« Bubbles
« Below bottom

Editing CODAS database averages “gee-autoedit’

Interpolate missing heading correction

Apply calibrations

« Scale factor
« Rotation
« Transducer offset (new/experimental)

56: CODAS Processing



CODAS Processing

. Editing (single-ping) N
« Acoustic interference = BEFORE AVERAGING
« Bubbles
* Below bottom w,

57: CODAS Processing



ADCP Single-ping Editing

The most common causes of error
(addressed by single-ping editing)

« Acoustic Interference <
« Bubbles < \

Both tend to cause bias towards zero
INn measured velocity

58: CODAS Processing



ADCP Single-ping Editing

The most common causes of error
(addressed by single-ping editing)

e Acoustic Interference
« Bubbles
« Below bottom

59: CODAS Processing



ADCP Processing

Singleping editing: acoustic interference

DSig nal Strength

200

114150

|
E 111125
c
e
o
@
o

75

50

25

200
seconds

60: CODAS Processing

4100

Ocean Velocity

U (east) V (north)

-1

0
my/s

| | | | |
1 0 20 40 60 80 100
percent

Percent Good 0

1000




ADCP Processing: editing out interference

EM710 pinging impact on OS75 broadband 5,

5KQ201400L3_10 EMTI10

0s75bb backscdtter ns75bbbeaml velocity 0s75bb beam1 velo
' ; . 200 G R e e ; 0.50
100
200 i e 1] 11925 200
300
120 0.00
400 400
480
~0.2%y,
60D - 00
i —0.56
226.610 -3 -2 -1 0
interference mfask 0s75bb fwd velocity

Ll | I.L'”:H._'{ﬂ' R .'_.?T.F ﬂ' 50
ol o | . ' 100
vt fe U o Mo .2s s0p

R R 300
‘ AL [ o.00
400 | ‘ _ W 400
1 | e S B 02500
P ER R
: e ™
o00) | ‘|l| | Il after editing —os6 | after egditing
226.610 276.610 -3 =2 =1 0 1 2 3
decimal day decimal day s
EM710 on |off EM710 on |off
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ADCP Processing: editing out interference

edited

EM710 pinging Impact on OS75 narrowband

SKQ201400L3_10 EM710

0s75nb backgcatter *s?fmbbeaml ﬂ'elncityi 0575nb beam1 velogly
. 200 eI e g 0,50 ' ]
S -8 T L
200 200 - : v r|I| i i 3 |I .-ﬂ 200}
180 b okt s il o025
b4 [ ' _
400 120 2000 L} f I 400
I o i
t 4y “ : 'ii. 1 {0.00
600 soofl Yy N A 600 |
5 H-'ﬂ || - HN b i ]
: ' |l -0.25
800 40 8OO\, i T y ] 800}
il I I
AN R R RTERY LA Iee [ A=t .
226.610 226.610 -3 72 -1 0 1 2 3
interference [mask 0s75nb fwd velocity 0s75nb fwd velocity
|II T i‘]'lii'q 'ml"luni" ﬁ'l_ TJllli'IIIl'l 0.50
: { ¥ T
200} | l | ] mnu{ | ¥ h r"."'.‘i' [" 200
aof | | | a00ft:" o 400}
] | - H 1)
. - lF‘I'w"r 10,00
600 | | | 600y | ettt 600
1 T fen ae
oo} | | ‘ - BOO BOOF ediiting -
| | ‘ ) after editing .. ~0.50 | .,:;,
226.610 226.610 -3 -2-10 1 2 3
cimal dgy cimal d mis
EM710°0 EM7T0 0 off
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ADCP Processing without singleping editing

ogean u, m/s
0 i T

i b b . | po.so
Averaged hONE, QB

ocean velocities g

300 1 §-0.30

—-0.45

400 L i —0.60

NOTE: along-track T e TR

direction bias N\
N 030
O Eznu- ! 5 015

£ -0.15

\ 00T 1 H-o0.30

—-0.45

400 | 7 -0.60

137.2 137.4 1376 137.8
dday
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ADCP Processing: acoustic interference

meters

meters

100

200 -

300 -

400

100

200

300

400 |-

WITHOUT

singleping editing

ocean u, m/s
T I

L "q"‘q ‘4 "
| '| ‘ﬂ
13'?.2 13'?.4 13';".6 13';".8
ocean v, m/s
1- T T I I “l
1 '
L b ¥ W

137.4 1376 137.8

dday

137.2
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ADCP Single-ping Editing

The most common causes of error
(addressed by single-ping editing)

 Acoustic Interference
« Bubbles
« Below bottom

63: CODAS Processing



single-ping editing:underway bias

ship and measured velocity east, top bin measured velocity east
6 %.w = A
at 0
2r | | ‘ nJ | -2
200
0’ ® ° : iy || .
—2F eo®o 1
-4} -6
400
6L @ P ®® C%W -8
-8 360 35 360.40 360.45 360.35 360. 40 360 45
- ship and measured velocity north, top bin measured veloaty north
—— ; :
6 0
4 [
; I o 200 2
CKJ @ ® _4
2B, o °
4+ Cﬂ o B -6
-6+ @ (9] 400 f
ol Pen® M 5
-10 360.35 360.40 360.45 360.35 _360.40 360.45
24°N _
A0 200
23.2°N}- - T R AL o T 10.5
1 = 160
g . 11 E 200
: : 2 5
22.4°NF =~ - - - Jff -~ @ApREE - - r ~ogliiR g =2
I 1 13 g
' ! | 80
21.6°N}|- = = L : L - e 4 400
| v 5
87°W 85.5°W 84°W 82.5°W 81°W 360.35 360.40 360.45
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ADCP Data: effect of bubbles

Bubbles: m/s
- short profiles i 0
- strongly biased * | il

towards zero || I FRRARRA ] |- o

Untreated: e |

- biased ocean i 0
velocities I
.
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Averaged (unedited) data:
Acoustic interference and underway bias (bubbles)

oceahn u, m/s

0 T T T T
1 AP ey
F Ty | R cen
100 " AR 1 Ro.45
. ; 1 0.30
E 200| | Ho.15
Iy 0.00
= —-0.15
300 1 H-0.30
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400 F i —0.60
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o ocean v, m/s
T I“ I1 . II T |I| H
i e "W I 060
100 | ' 1 Bo0.45
il " 0.30
o ' 0.15
200 | .
g & 0.00
= —-0.15
300 1 H-0.30
—-0.45
400 | 7 —0.60

138.2 138.4 138.6 138.8
dday
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67: CODAS Processing

05150 underway bias due to poor weather conditions

acoustic
Interference
from OS75
on 05150

Biased pings mostly edited out, but
manual post-processing is required

Biased pings, due to bad weather

- bias towards zero in measured velocities

- bias in direction of motion in ocean velocities
- shorter profiles (degraded quality)




ADCP Single-ping Editing

The most common causes of error
(addressed by single-ping editing)

 Acoustic Interference
« Bubbles
 Below bottom
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Bottom Editing:
- remove acoustic interference, identify maximum amplitude
- calculate region of side-lobe interference
- flag as BAD all data below the bottom or with side-lobe interference
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CODAS Postprocessing

AFTER AVERAGING

: !

 Interpolate missing heading correction
« Apply calibrations

« Rotation
e Scale factor
« Transducer offset (new)

Manually edit CODAS database averages “gee-autoedit”
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CODAS Postprocessing

@AS processing demo

/

 Interpolate missing heading correction
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CODAS Postprocessing

« Apply calibrations

« Rotation
e Scale factor
« Transducer offset (new)
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CODAS Processing: Calibration

 Calibration of averaged data:

« Cross-track error (angle error)

- Incorrect transducer angle (constant)
- Inaccurate heading (time-varying)
« Alongtrack bias (scale factor)

- Soundspeed (single-ceramic transducers
only)

e Transition Error
- Offset between gps and adcp
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Calibration: Angle Error

Cross-track bias in ocean velocity from angle error:
(heading + transducer angle)

actual ship speed and heading
ocean
measured velocity velocity
Unmeas Uocean gyro

N error
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Symptom = Cross-Track Error
Cause = incorrect angle applied

Angle applied comes from
. Transducer angle (beam “3” clockwise from bow)
. Heading of ship
. If VMDAS,
_“Primary” heading, often no QC message
_If “Primary” fails, replace with “Secondary”
. If UHDAS,

_Reliable heading for each ping (eg gyro)
_Heading correction for each averaging period

_Calculated relative to devices such as Ashtech, POSMV,
Seapath, Mahrs, Phins (hopefully with QC fields)
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Symptom = Cross-Track Error
Cause = incorrect angle applied

Angle applied comes from
* Transducer angle (beam “3” clockwise from bow)

This is a constant value for the whole cruise
Examples of error in transducer angle follow...
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Calibration: angle error -3.6deg

3570 A AL
L [

l_
i

Depth (ki

l_
&

122% 1219y 120%W 119% 118%w
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Calibration: angle error -1.6

z5ory K

34N ...

122%y
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Calibration: angle error 0.4

L
A

Depth (k)

34N

1
i3

. = I
122%y 121y 120%™y 119y 1182
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Symptom = Cross-Track Error
Cause = incorrect angle applied

Angle applied comes from

Heading, which may be in error by

* A constant offset
« A time-dependent offset

Example follows ...
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Phins-Gyro difference varies with time

knl99 4: (gyro-phins) statistics

s00[  Algyro) HEADING (phins) 360 deg
=0 r-_-*J/Ab—L_1—__L——
E 200 A
g 15{1_/ 180 deg
100 .
- Heading
e _ _ _ - - 0 deg
heading correction: phins-gyro (bad = red)
1.0 \J
\/
g o3 0.5 deg
g oo .
Heading error 0.0 deg
05 -0.5 deg
—10 i—s'ﬂn —240 ~180 ~120 ~60 0
minutes before Wed Nov 3 21:45:14 2010 UTC

Changes in ship's heading affect heading error
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Effect of Time-Dependent Heading Error
on Ocean Velocties

1 degree error in heading means:
— 0.1m/s error in ocean
velocity
I track directi

headWg correction: phins-gyro (bad = red)

0.5 deg

0.0 deg
-0.5 deg

Heading error

—240 —180 —120 60 0
minutes before Wed Nov 3 21:45:14 2010 UTC

Changes in ship's heading affect heading error
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Is this a heading error?
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0

Contour plot:

£ 400}

o

s this cross-track  «s
signal

(stripes in N/S
ocean velocity)
due to a heading

error?

1. CODAS Processing
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Answer

Actually, it's really the ocean, but
we can't tell without knowing
the quality of the accurate
heading device.
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Examples of along-track error

Remove during single-ping editing
» Acoustic interference

 Bubbles (underway bias)

Correct after averaging:

« Scale factor (NB150 soundspeed correction)
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Calibration: scale factor (alongtrack bias)

Ocean U (original)

Ocean U (after scalefactor)

Diff: after-before

Ocean V (original)

Ocean V (after scalefactor)
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Calibration: ADCP-GPS offset

(3) Transition/maneuvering error

- Lag or offset in time or space
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Example: offset between ADCP and GPS
creates an artifact during maneuvering

ADCP
e /During turn

™ -

e o>
GPS Ship Spﬂ]e>
ADCP going e:@
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Transducer offset from GPS--error occurs:
transition between on-station and underway
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Manual Editing

e Bottom interference

* Wire interference

« Scattering layers

* Ringing

« Bad shallow PG and underway bias

(see GeeAutoedit documentation)
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http://currents.soest.hawaii.edu/docs/adcp_doc/codas_doc/edit_doc/index.html

Summary: What We Did

1. ADCP instrument

 What it is; getting ocean velocities

2. ADCP Data Acquisition
« Acquisition, processing, monitoring
o Comparison: UHDAS vs/ VmDAS
« UHDAS data details

3. CODAS Processing

e Single-ping editing
» Postprocessing \/

e Calibration
e Editing

92: Summary



Workshop: What Will Do

1. ADCP instrument

 What it is; getting ocean velocities
2. ADCP Data Acquisition
. it na. T

» Comparison: UHDAS vs/ VmMDAS _ Day 3
A « UHDAS data details

3. CODAS Processing Day 2

—= Single-ping editing
» Postprocessing Dav 1
o Calibration afat“e,rnoon

93: Next Steps
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