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1000-1020AM

i FARAE P RPFEHILERE FRTH KRS RS S - B
p @ ”Shipboard underway temperature salinity ADCP and meteorol ogy data from the OR1
Cruises’ » A B34 i B Pk oA S HE VX T EAY TREFGEEER AR
ARG R FAR AP AL NEE T ETHRDPAEY 3¢ MA DB E F bk A&
%t 0 ASIAEX F % {7(2001 & 4 7 3] 2001 & 6 7 )iEAe? ; (DEFFR I LA
FRERIN T aZth cQ®FPALER FEREZHFERE o Q)b F TR EDHH 4 o (DRI
BB FEAA? B5? 0P 325" Up)*FERZ Lo KEFM - B)Rh Rt~
FEPa B R P o (6)~ s K@ R R A F] BEis Ak~ BRI ATR o (7)
SPEPFITE RORER ST RORKER o (8) Hiri fr’fI;L mode 2 i& & I % o
(9)Kuroshio Branch Current ~ branch of SCS Current 2 shelf water i 3t =X 77 § & #* /5
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e, S o

1020-1040AM

d v EARE L E Y K44 | "Lage-scae SEASOAR surveysin the NE
SCS’ - sf 2 pLip|#p F 12 SEASOAR £ BIII NSCS(= ¥ B/ A4+ 3R)ea R ER ~BRZ B
BREAFFA AR %HT (D @ BAEMAINERLE L F 23 i (cyclonic circulation,
CO e (- F#ANBMEFZLAANATR FRB A EBo L3 Z2 T L 3L o (I
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1100-1120AM

d frd 21§ i(MIT)#HF 7 % % (WHOI) Glen Gawarkiewicz 1 1 48 - :”Small-scae
SEASOAR surveysinthe ASIAEX region” » p % 4 & 3p? H i A 3t ASIAEX BB % 32
7o) © B SEASOAR £ Blenid % o 7m ¥R L cPBLPI S % d S P o

1120-1140
d £ W4 &7 F % ¥ (NRL) Steve Wolf & 3 Marschall Orr 45 2. @ "Acoustic flow
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visualization, radar and CTD measurement along the primary acoustics propagation paths’ - pr
%45 it ASIAEX #r B B3| ch¥8 « 322 CTD chB BN L %% > ¥ 10 L AR5 7
2.0 B ¥ mEEuE TG M osoliton IR % BLIR| o

1140-1200

d £ R E 7S E st ¢ o (NGSFC) Tony Liu #5 2 @ " Synthetic aperature radar (SAR)
imagery inthe SCS” » 1 & 4xit B8 P % 4 427 p &P SAR FE B ife > & &R
3t 8 soliton e B o FE BRGNS R AT A RS R TR EFAPT VR o

1400-1420
d F FF 21 & e MIT #HF 7 % % (WHOI) Mike Caruso 38 4 : " Ocean color and
SST imagery from the ASIAEX SCSregion” - i gk PR 7 -k d 247 0 7 f&a 5 RE -

1420-1440
d P EAE LB E R G K444 D "Environmental moorings, part 17 o 33 # 5
environment mooring =% 3. soliton 7 3 -

1440-1500

d % B4 &5 7 . (NPS) Steve Ramp 48 2 : ”Environmental moorings, part [1” - 22 %
P g TR A T soliton ehi7 G 2L AESE 0 F R - Hendit o F TG G M
soliton ehFE AL EE & o

1500-1520

d % FFE 21 & e MIT #HF 7 % % (WHOI) Tim Duda 3¢ £ : "Resultsform the
LOCO mooringsinthe SCS” - t % i & $ i 2 #7% 25 LOCO mooring £ B 3] % i1k
B e

= ~ 3 Ak #F P South China Sea Acoustics Session (Oct. 31, 3:40pm~5:00pm)

3:40pm-4:00pm

Jim Lynch, Woods Hole Oceanographic Institution (WHOI)
“Overview of SCS Acoustics Moorings’

HEBe Y s B el > 29 BRI 1224300~ 400 ~ 500 Hz %
AR R T Bk F15 (F A= 54k 7)) Rlia E 50 F) 600 Hz o 30 gt b
;¢ %k (LightBulbSource; 7~ d 487 = BLin3x) R 1 & 3k i el r| 22 * o &gk
Jert 53 G o d 3P NRL 2 "7 Fleo g j2 oK o gt =0 50 WHOI/NPSmJ\—‘L z -3
7] (HLAIVLA) » H-RT 2 -3 3 5 25 322 16 B kT & i b > & 3225 Hz B 4fip &
T A »]{ﬁ:"]i};&n@ 600 GB -5 Tl o d *+ 5 s Beip b (Internal Wave) #5 %
PHRARS O RRERID FEAICLA G BE IR o vk B PR 4 & JF AL RST
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SeA R o WHOI 7w -t =k a /3 9 5% B = - 3% 913F 2 "Preliminary Acoustic and
Oceanographic Observations from the ASIAEX 2001 South China Sea Experiment” » #p % £
Ry

2

4:00pm-4:20pm

Chin-Sang Chiu, Naval Postgraduate School (NPS)
“Sound Speed Fluctuation Statistics in the SCS”

MBI F N A AFRPEFALEFELS GO > AHBEFRARF

(Soliton) = p i (Internal Tide) % 8 e Fd % o 4 7 g e R AR B3 P
o R R R R AR RS TR B R PR 2 3 R e
ek d > BIEARFFIFES oL FHRPFG 7 5K (Cimaron) Bk i iF 0 2
FEBRE 2 REES ORE » L3 o 733 -
Ching-Sang Chiu’ s questions:
1.  What role does the bottom play?
2. Arejoint water-column and bottom inversion required in order to estimate the bottom
parameters adequately?
What fluctuation of acoustic signals are induced by the sound speed fluctrations?
Ambient Noise variations due to Typhoon
How different were the propagation conditions between 2000 and 20017?
How do the internal tides and waves affect sound propagation across and along the shore?
(mode/ray)
7. Doesthe acoustic field exhibit important frequency and depth selective behavior?

© 0k~ w

4:20pm-4:40pm

Steve Wolf, Naval Research Laboratory (NRL)
“Acoustic Signal Propagation at 300 and 500 Hz along the 120 m Isobath”

FAFHRYPT B A PN ARG F 4 A5 47882 7 » p\ ,ﬁtiz (Package) d
B kA (LuzonStrait) 24 (HRELERY ) » » BF ka8 o B %
BEZEL RV R R ) BB HLA 2 47 2 48afpugm500Hz 23 4 B
(Cross-Correlation) 3+ & » m 7 @R ZEF o b LA X N LA BH > o B2 F PR %
Suepmi g EH A o

4:40pm-5:00pm

John Potter, National University of Singapore (NUS)
“PANDA Moorings’
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PANDA ( Pop-up Ambient Noise Data Acquisition system) H_d #74cil < 414 4 %
8 3 #r (Tropica Marine Science Ingtitute) > #73 & e 4] ~ p &5 Tk £ 3

% oz
,J‘E LU p

N :”‘

Ll o fed wH R E AR P EEA S FE L R E R

E D RAEED T (FU LA HE) > 7 LFEFE o PANDA hFH o 4 ¥
BRELFHTERERCLI 2T > B B anE & 2

\

=~ REREF

® Steve Schock :  ASIAEX-schock.ppt

¢

¢
¢

The cross-track bathymettry presents an abrupt drop along the tracks for both
along and cross slope tracks. The sourceis very close to the drop.

The sediments are most sand type induced by the low? Absorption.

The fish hit a reef? So the measurement has to be terminated at around
170degree20min. The source is about 170degreel7min.

® L ou Bartek: (can not make it due to back injury, Katy? Spoke for him)

S R R

<>

There are incisions randomly around with no sediment deposit.

The data was obtained in ECSin April 2000 on board Reville.

Thisareais very complicated.

Sea Level change and depositional system.

1765 km of high resolution seismic and chirp sonar data were acquired.

Seafloor relief is minimal except at less than 10 locations in the SW portion of
study areawhere small canyons were discovered.

An extensive but thin veneer (2-4m) of acoustically transparent sediment
overlies most of the study area (afew areas lack the veneer)

Beneath the veneer the entire study area appears to be dissected by channel
incisions ranging between 10-25 msec in depth

The incisions overlie laterally extensive unit(ranging between 25-75 msec in
thickness) containing closely spaced, low to moderate frequency, paralel and
extremely laterally continuous reflections.

Links between process-response relationships in modern environments establish
depositiona models that relate vertical successions to lateral distribution of
sediment types on continental margins.

Sea level change in response to glacia volume creates sequences bound by high
amplitude reflections.

The orientation of the shelf edge varies from on interval to another creating relief
on high amplitude sequence bounding reflections that may underlie relatively flat
seafloor in the vicinity of the shelf edge.

Relief created by variation orientation of the shelf edge and slope failure, from
oneinterval to another, under relatively flat seafloor will require detailed surveys
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for control on backscatter from high amplitude sequence bounding reflections for
volume experiment.

® Peter Dahl
<~ Surface wave.

® Sik Huh
< MSCL (multi-Sensor core logger).
< Report should be sent out by the end of November.

A s8R
® DJTang:
< What is the scattering mechanism at mid-frequncy ( - 3kHz)?
Conductivity System.
Rough Seafloor, caused by biological process
HAARI Source and 32 Element Array
Extract reflection coefficents from ambient noise data

e

Distinguishing seabed volume and roughness scattering using vertical array
measurements

<>

Needed:core analysis results including sound speed and density and attenuation
coefficients
< Papersin preparation:

® Peter Dahl
< Mid-to-high frequency surface and bottom boundary interaction.
< 8-16kHz, 4-20 kHz, 1-4kHz source
< key parameter :

® Jixun Zhou
¢
® JmMiller
< Shot tomography.

® Bill Hodgekiss
< Geoacoustic inversion for ECS (use GA)
< Sound speed profile (downward refraction)
< Ambient Noise from Trowlers
< Low/Mid-Frequency Source Transmissions (J-15)
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- CW 95,195,295,395Hz.

< ITC 2015 source (for higher frequency)
- 1.6,2.4,3.5 ,4.4kHz

< Mid-frequency source transmission
- 805,850 and 905 Hz

® Jixun Zhou
< Interna Wave Observation for ECS
< Zhen-He Zhang
- inversion of reflection loss by TL data
- inversion of bottom scattering coefficient by reverberation data

MR
[ CE I
AXERLEDP o WL LRFTHRIHES ~HHFTHEAZ ~ RAF
ALardEe s R X R F L ERE o d 20 BHHEAAY > AEI VR (P
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i E
FWA 2 RADRHRAD ¢ 46
B 5k edgst (D. Tang/APL, Peter Dahl/APL)
B R ERE (JixunZhou/GT, A i £ ¢ 19 BF )
WA BF (Steve Shock/FAU, Lou Bartek/UNC, Sik HUWKORDI,
Jm Miller/URI, W Tien/NSY SU)
B FPEEF B (Bill Hodgkiss/SIO)
Eﬁ%iﬁASMﬂ@h@ﬁéﬂ’AW$J?©ﬁ%ﬁ(ﬂ¢%§ﬁﬁ&ﬁ
142% %) ¥ SkHuh 2 JmMiller % > - ORIl 4= % # » — 4234 {7 coring
1 ik > T RBEFHE K FM o FERRE T E(XF o BRI > AKEH
2050 BB R A R LE T R ASIAEX T4 A 3 shpolicyr 5k 22
A SRS s s G

LA B PER LN 7]IF 5 xS

o\

AR N RN R E AR b
B2 AR o d 3t A 3% it 3 o0 Dr. Peter
0o T ,;\.a;%—pa +ji’r;wmg7
KB AN Gt HmEag ? o e r T 0

-m

fBoBEFNL YL BTN R AT £
Dahl (APL/Univ. Washington) P & % 2% A 2
o Rt THER - BE- D
B AREOFTHAAT > @ FE
B & D.Tang 2 Peter Dahl — 424 4775 B & 587 484 cn g 4t
B 2 SIO - Aes 7 LB R BT L 4T
Fobo A2 ARE -4 248 47 Bill Hodgkiss § B 3 B2 5 e
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oo d W BIE AR AL S EH 0 T e RORfReng TR T
T X PRER K AR EET G 2 R A B A
S TR ER ARV EAE & ST e 2 WA s T
+

D RLEALE IR CE e

[ ) =N
Geology — schock + bartek
- NRL TOWsJ15/ Inversion
< WHOI  Chiu, Lynch
< Chi-Fang
- Bathymetry survey (Ruey-Chang Wel)
- Historical core data

Physical Oceanography —
- IW and solitons
< generation

propagation
transformation
disipation
DATA moorings (1999-2001), seasoar, SAR/SPOT ship radar, HF acoustics,
Towed CTD, ORI acoustics, shipboard ADCP, OR3 echosounder
PEOPLE : TANG DUDA LYNCH , ORR, CHIU, CHEN, YANG, TOO, LU,
POTTER, PETTIGREW

< Transition & dissipation — Duda, Orr, Chiu, Tang, Wang

< Propagation — Lynch, Duda, Potter, Ramp, Chiu, Liu, Chen, Too, Lu

< Generation — Ramp, Liu, Tang,
- Inter-annual variation

S

<>

<~ Timing/ intensity of Monsoons  early / late
SCSMEX — Historica results
TS/ Frontsor no
DATA : Historicad data/ Tang' system 3 yrs current, 5 yrstemp., 2
seasoars, 1998 CTD surveys, island wind and sealevel, buoy wind met, 2
yrs. Scatterometer (Singapore)
< Wang, Gaw, Y ang, Ramp, Tang, Caruso
- Meso-scale variation

S

*Kuroshio intrusions

*SCSWC (SCS warm current)

*impact / response to tropical cyclones

DATA : moorings, seasoar surveys, TOPEX/Poseidon [1993 —present], 2
yrs. Scatterometer (Singapore)

¢
¢
¢
¢
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<> Wang, Chapman, Pettirew, Tang, Y ang, Ramp, Ko

P.O Tides (Local and Luzon strait)
< BC (BaroClinic)
< BT (BaroTropic)
< DATA : idand sea level , bottom pressure [ 3], moored time series,
Luzon St. mooring ( April, 2000, 2 weeks) C-m ,
< Gaw, Duda, Irish, Wang, Bearddsley, Chern

FUTURE project wish list
< More G&G line
< Simultaneous bottom pressure & T-chains at generation region and continental

SH/ SL

< More bottom cores along transmission paths

P.O modeling

< Genration of Mode 2 solitons—Liu
<> Chapman, Ko, Prellier — Kuroshio intrusion vs. Large-scale forcing

Acoustics;

1. Coherence: f, t, vertical, horizontal, spatial
NRL,Potter, Chen,Wei, ,Duda, Chiu, and Lynch, Koneko
2. Fluctuation STATs (A, phase, time)

Too, and #1

3. Frequency Dep. Of Prop, scatter

Same #1

4. ambient noise

group

5. Mathched Field Processing
NRL, Too, Chen

Adaptive beamforming

NRL, WI, CHIU, LYNCH,
7. Inverse problem

Potter, Chen, Chiu,Nick,Kaneko, Lynch, ECS group
8. Uncertainty / Prediction

Potter, Finette, Chen, Duda, Chiu, Lynch, Lu

10.

11.

3D acoustics
Finette, Chen
ambient noise

group
Propagation Loss
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Potter, Chiu, Lynch, Chen,
12. intensity fluctuation statiscs
13. contract 2000 and 2001
14. scholte wave
15. Propagation Loss
16. Bottom scattering
17. Sensor tracking

PO Liasons
Mooeing — SteveR., Tim D., David T.
Sea Soar — Glen G.
Satel — Mike, Tony, Donato(NRL)
HF —NRL, NTU
TOWYO -NRL

Model —

IW —Liu
Meso — Ko

G& G — Schock& Bartek
Bathymetry — Wei
Acoustics Data— WHOI
PANDA

A2 AKEH AR
1 Fra%84 JELBEDLEEFHE %4 IEEE J of Ocean
Engineering 2 # %) & T3 4 o
2. DATA Management : 2 John Potter 2. ASIAEX 7 1 & §exh » &2 2 250 %
e NTU % 54 - WHOI % 2 F Al e sb i 40 o B & 17 6 - B!
™R A ’?#ﬁiia‘%iﬂfiﬁ’ TR AT L BEE TR T TRARE
ATt R o P Z PR TR R S R S 2 PR AR o

S g
1 A RBEEARE G AEEE Re AR BT T E T - 5T 0 kL
P,g;%%%ﬁzwﬁ:wquﬁ(l) PR BB LT AR KFREASF
?ﬁ?;gwo®d*ﬁg BEEE YL -ELE BHLEEL R
ﬂﬁﬁ REFFEHBEY B EARE
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Lynch# 23+ SR LA FREREFELEHEE DF - Figip2
A E 1 A28k B2, Post Underwater Technology 2002 (UT'02) Workshop 2 % =
Fok T B € FQEE e T AT £)

p Ay F AR 2L

4/15 =5 oAt

4/17 -k Bk 73 A (- ): Low Frequency Shallow Water |# 1+ 85 & Bt 7 97
Acoustics, Dr. Jim Lynch

4/18 -k Bk 73 A (= ): The Effects of Coastal Pk B R T BRSO

Oceanography and Geology on Horizontal Array
Coherence, Dr. Jim Lynch

-k Bk 53 A (= ): Acoustic Data and Processing
from the HOI/NPS HLA/VLA for the 2001 ASIAEX
South China Sea Experiment, Mr. Arthur Newhall
4/19 % 5w @ Spatia and Tempora Variationsin
Acoustic Propagation, Dr. Jim Lynch

“ASIAEX 323 & (v % 2 B & th~ % &34 %’
4/20-21 |k A E Rk

+

dy B TR F e

422 Post Underwater Technology 2002 (UT'02) cAA RGN E BT )
Workshop

423 Post Underwater Technology 2002 (UT'02) cAA BB BT )
Workshop 3 £

#4247 Preliminary Results From the 2001 ASIAEX
South China Sea Experiment

4124 S ECRT HGEEE S g R e S B IRy X
#%2: Anoverview of acoustic fluctuation results
from the summer 1996 Shelfbreak PRIMER

Experiment
4/25 ASIAEX -k B 5is 5 fhjivdn S BRI E BEE
4/26 “Coastal Oceanography and Acoustics’ & 42 /7 3 o S SE RS =Rty
4/27 Ao

Lynch # L2+ 5-%, w8 Lop3t4pad ¢*§i$§%%£&’4ﬁ
HAP R o - T A PRARTE B KIRE DR ER S A AT T R
BpRE AR RS A R4 o d 2t JamesLynch % 4 5 kT BE AR TR R
¥+ > ¥ 1= IEEE J. of Oceanic Engineering 3% {7 Sl > e pris T3z [ 3 44
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B R ¥ 9 5% ) (Asian Seas International Acoustics Experiment, f§ £ ASIAEX)
2R 6 BE LR L o At Llynch £ L ehd & p el e A3 4
BLMABRREEE IR E L LA AN B2 B b LynchiE L
GEUAE BB L AR T BT R R L TR F e
KRGS HN RS TRMARREEE IS, KV EnL eBE LA
Fetod gRIFL 2 AARZHERT gHeE S Ep e

rd - L-opi-oLtzpzize? - Lepd Ak ##Post UT workshop %
o KT BT € @ Lynch 1 L g < €34 - Post UT workshop
T BN B R T R AT T A B B o d 2 |EEE
OES(Ocean Engineering Society) & #* 4 ¢ (Taipel Chapter)»t gt + ¢ = = » F]yt
OES § £ ~RI§E2RELL B E R B AT 4 2 WP T A7 Hiie
EREE 225 e S AR oLynchE Lot g0 L LV T %
ZAH Ak s R AR T RS R M R T R A LA

Fow FoRT FEEE ¢ Lynch# L4 2 1996+ £ { ~ 122 PRIMER % %%
B

4

S REFHFE
® Post UT workshop i# :#-4F &
“Preliminary Results From the 2001 ASIAEX South China Sea

Experiment”

James F. Lynch
Woods Hole Oceanographic Institution

In thistalk, | will describe the 2001 ASIAEX (Asian Seas International Acoustics Experiment)
South China Sea experiment that was performed in April-May, 2001 off the southern coast of the
Peoples Republic of China. This experiment was a combined acoustics/physical
oceanography/marine geology effort that endeavored to measure basic acoustic propagation and
scattering processes in awell-supported manner. As part of the experiment, a combination
vertical/horizontal autonomous receiving array was deployed in 124m of water, where it listened for
three weeks to a combination of moored and towed acoustic sources, which spanned a bandwidth
from 50-600 Hz. These acoustic measurements were supported by geological measurements that
included a bathymetric survey, a chirp sonar survey of the sub-bottom properties, and a number of
cores. The physical oceanographic support for the acoustics was especially strong, as the physical
oceanography itself was an object of intense study. Numerous along-shelf and across-shelf moorings
bore temperature, salinity, pressure and current sensors to help quantify the oceanography, and a
high-resolution Sea Soar hydrography survey provided a 3-D picture of the overall oceanography in
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the experimental area. Satellite SAR and AVHRR images, along with altimetry, provided alarger
scale view of the ocean variability, which was dominated by an especially active non-linear internal
wave field.

Though there are many acoustic variables of interest, our initial interest in this data centers
about horizontal array coherence issues, as thisisthe first data set we have obtained that has a
horizontal array coupled with extensive environmental support, so that one may look directly at the
environmental dependencies of array coherence. The frequency dependence, time variability, and
along-shelf vs. across-shelf variation of the coherence are of particular interest, and | will show our
latest results in these topics.

In closing, it must be mentioned that ASIAEX was a multinational, multidisciplinary, and
multi-institutional effort, and the results shown here are the products of the hard labor of many
talented and dedicated people from many countries. The author would also like to gratefully
acknowledge the research ship support by Taiwan and the generous financial support of ASIAEX by
the US Office of Naval Research.
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An overview of acoustic fluctuation results from the summer 1996 New England

Shelfbreak PRIMER Experiment

James Lynch*, Andrew Fredricks*, John Colosi*, Glen Gawarkiewicz*, Brian Sperry+,
Arthur Newhall* and Ching-sang Chiu#

* Woods Hole Oceanographic Institution, Woods Hole, MA 02543
+ Science Applications International Corporation, McLean, VA 22102
# Naval Postgraduate School, Monterey, CA 93943

The New England Shelfbreak PRIMER experiment was actually a series of three seasonal
experiments (spring and summer, 1996 and winter, 1997) aimed at understanding how the
oceanographic variability one encounters in a continental shelfbreak region affects acoustic
propagation and scattering at low frequencies (50-600 Hz). Thisis atypical scenario for shallow
water propagation, and is of interest for naval purposes, marine mammal studies, and ocean
bottom characterization.

In this brief paper, we will give an overview of some of the results that we have obtained
from the analyses of the summer PRIMER data, and also the directions of future efforts. Our
emphasis will be on the variability seen in the data, both in travel time (or similarly, phase) and
amplitude, and how this acoustic variability can be correlated to the oceanographic or bottom
features that the sound encounters.

From our previous experience in the SWARM (Shallow Water Acoustic Random Medium)
experiment [Apd et a, 1997], we knew that the dominant oceanographic processes that we
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would encounter in PRIMER experiment were the shelfbreak front, the external forcing by the
nearby Gulf Stream, and the nonlinear internal waves (interna tides and solitons), whereas the
dominant bottom feature would be the sharp slope of the shelfbreak. With these considerations
in mind, we designed our sampling schemes. In Figure 1, the top panel shows the region where
the experiment was performed, the New England shelfbreak just south of Martha' s Vineyard,
MA, and the bottom panel shows a blowup of the “intense study” area of the experiment. In this
bottom panel of Figure 1, the individual measurements made at the PRIMER site are highlighted.
The three that most concern us here are: 1) the fixed acoustic sources and receivers (labeled
“tomography array”), 2) the gray shaded area (labeled “ Sea Soar domain”), and 3) the blue line
(labeled “T-chain line plus ADCP”). These were the key measurements in observing: 1) the
acoustic fluctuations, 2) the frontal and eddy structure, and 3) the internal wave field,
respectively. For discussion of the other measurements made in PRIMER, we refer the reader to
the references by Lynch and Sperry [Lynch et al, 1997 and Sperry, 1999].

The acoustic transmissions we will examine here are 400 Hz center frequency, 100 Hz
bandwidth signals that were sent every fifteen minutes over an eleven day period. In detail, the
pulses were 511 digit, phase encoded, pseudorandom sequences of 5.11 seconds duration, that
were repeated continually over four minutes, then breaking to recommence at the next fifteen
minute cycle. The two 400 Hz sources that functioned properly were on the southwest and
southeast corners of our intensive study region, and were located ~10m off the bottom in ~300m
water depth.
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Figure 1. Summer 1996 PRIMER field study. The top panel shows the general region, and the
bottom panel shows the individual measurements.
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Underwater Acoustics Workshop
at NSY SU

L ow Freguency Shallow Water
Acoustics

Dr. Jim Lynch
W oods Hole Oceanogr aphic I nstitution

There has been a very active program in low frequency shallow water (SW) acoustics
at the Woods Hole Oceanographic Institution for several decades. In this talk, | will
show overview examples from some of our main topics of research over the past
decade, with an emphasis on the effects of coastal oceanography upon the acoustic
signals. Included in our topics of interest are: 1) what shallow water oceanography is
of interest to low frequency shallow water acoustics?, ) phase and travel time
fluctuations in the acoustic field, 3) amplitude/intensity fluctuations in the acoustic
field, 4) ambient noise studies, 5) signal coherence (spatial, temporal, frequency), 6)
3-D acoustics effects, 7) matched field processing and source localization, 8) the
inverse problem for the water column and the bottom, 9) predictability of the acoustic
field, and 10) is acoustic “spiciness’ an important effect in shallow water?
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Underwater Acoustics Workshop
at NSY SU

The Effects of Coastal Oceanography and
Geology on Horizontal Array Coherence

Dr. Jim Lynch
W oods Hole Oceanogr aphic I nstitution

In thistalk, | will address horizontal array coherence from two points of view. First, |
will discuss theoretical and modeling work that has been pursued using the so called
“modal phase structure function,” which is a shallow water analog of an approach
used previously in deep water studies. And second, | will look at the implications of
experimental studies. Starting with the historical data from Carey, | will then proceed
to the coastal ocean feature correlation length data from the Middle Atlantic Bight
PRIMER experiment, and finally conclude with the recent direct measurements of
horizontal array coherence from the recent ASIAEX South China Sea experiment.
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Underwater Acoustics Workshop
at NSY SU

Acoustic Data and Processing from the
WHOI/NPSHLA/VLA for the 2001 ASIAEX
South China Sea Experiment

Mr. Arthur Newhall
W oods Hole Oceanogr aphic I nstitution

A brief overview of the 2001 ASIAEX South China Sea acoustics experiment will be
presented. Both the acoustics data and the data processing schemes will be discussed.
Array hydrophone localization and measurement of horizontal array motion will be
addressed using broadband light bulb implosions and long baseline (LBL) navigation
techniques. The presentation will concentrate on signals received at the WHOI/NPS
vertical and horizontal line arrays (HLA/VLA) from one 224 Hz and two 400 Hz
sources. The pseudo random phase encoded signals from these sources will be pulse
compressed to show arrival time structure at each of the phones over multiple days
and multiple arrival sequences. Initial spatial and temporal phone-to-phone
correlations will be briefly discussed.
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Underwater Acoustics Workshop
at NSY SU

Spatial and Temporal Variationsin
Acoustic Propagation

Dr. Jim Lynch
W oods Hole Oceanogr aphic I nstitution

In thistalk, | will discuss in detail some of the studies made over the past decade by
WHOI and its collaborators on two of the topics discussed briefly in the first lecture,
specifically: 1) phase and travel time fluctuations in the acoustic field, 2)
amplitude/intensity fluctuations in the acoustic field. We have studied these topics
over the course of four different experiments in the past decade, i.e. the Barents Sea
Polar Front experiment, the SWARM (Shallow Water Acoustic Random Medium)
experiment, the New England Shelfbreak PRIMER experiment, and the recent
ASIAEX South China Sea experiment. The tie between the acoustic fluctuations
observed and the environmental forcing functions will be stressed.
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¥+4%= :Dr. Lynch’svigt by G.-P. James Too, National
Cheng Kung University
5/18/2002

Dr. James Lynch and Mr. Arthur Newhall were invited to come to Taiwan due to the
international joint project—ASIAEX( Asian Seas International Acoustics Experiment). This
joint project was supported by National Science Council in Taiwan and by Naval Office
Research in United States.

The experiment was made around April and May 2001. About 700 Gigabytes data were
recorded and were needed to be processed. Dr. Lynch and Mr. Newhall were here to provide
technique supports for us that how the data can be retrieved and processed. In addition to the
technique support, Dr. Lynch gave athree-day workshop in Koahsium and a couple of
presentationsin Taipei. | was fortunate to have the opportunity to attend the workshop and
to hear the talks.

The three-day workshop was held in National Sun Y e-Shan University. Four topics
were presented by Dr. Lynch and Mr. Newhall in the workshop.

(I) Low Frequency Shallow Water Acoustics (Dr. Lynch)

(1) The effects of Coastal Oceanography and Geology on Horizontal Array Coherence
(Dr. Lynch)

(111) Acoustic Data and Processing from the WHOI/NPS HLA/VLA for the 2001
ASIAEX South China Sea Experiment (Mr. Newhall)

(V) Spatial and Temporal Variation in Acoustic Propagation (Dr. Lynch)

The workshop was so successful that it was about 30~50 attendants each day during the
three-day workshop. It is particular useful for acoustic groups in Taiwan to obtain the
information how to retrieve the data, where to retrieve the data, and how the data can be
processed. Overall, the joint project is progressing in the right direction. We expect, at the

end of this year, there will be numerous productions will come out. In addition, this project
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will give our country a big step in catching up the research track of underwater acousticsin

the world.
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