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%3t 70| B2 HIZPY 23

St
(=1

FEIHL ;meter)  AIZHT, second)

Micro—scale turbulence 10°<L <10 107°<T<102

Vertically layered ocean structures 10°<L<10 10°<T<10°
Micro—scale Capillary surface waves 10°<LL10? 10'<T<10
Gravity surface waves 107"'<L<L10? 107'<T<10?
Short—period internal waves 10'SL10? 10°<T<10°
Long—period internal waves 10°<L<10° 10°<T<10°
Internal waves 10°<L<K10° 10°<T<10°

Meso-scale
Tidal flows in shallow water

Meso—scale turbulence

Movements of hydroleness of cool
and warm water

Ocean eddies 10'<L10° 10°<T=<10°
The Rossby waves 10 <L<10° 10°<T<10°

Ocean circulation

Synoptic—scale

Gyre—scale
Seasonal variability

Y nl A S T el s oA B, R upr A S5 F A et
u

gt el oJsf A=, FHL) R AHT) S uEel] 28E Jorin et vl A4S
oo uje} w)FAA ) e goredsl 0l o} €A (non—adiabatic)o] o]+ 3|H
G TR TR Tl g B3 AP (diffraction)& P2tk o]t M g &
2 Uehbs A3t & ¢ Aok <E X1 3 A A2 8igE oA fd (1) o]
2 B ey 72 dud sy 2 2igh Tl sokgrd o] n|dAA el 2t o
24 3 B firel 7118k Aot o] T G el wheh vpekaA 3 BEgA o o}
& 07 A S T2 F5d 29 5 @lgd Epdriar & 4 Qi

oA A oM 9] S fEell Ak ol& 9k ARl HEHHE o 2
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& FH(weak) F & 733k (strong) G E A3E ol g3t Bl -2 w50l glon, ol =
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(scattering) 0. 2 Uz = Qi) sk Absle) 4
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100 By g-mu LR

Inverse Problem

i1 Arrival Time Difference §
Calculation, .

Forward Problem
(Ray model}

Correlation
Beamforming

:

:

[ Ray Path !dcmiﬁczlion]

| Obuain Temperaure  §
] Fields From Perrbed
A Sound Speeds

Arrival Time
Observation

L

* SSP: Sound Speed Profile, CTD: Conductivity, Temperature and Depth, XBT:
Expendable BathyThermograph, GPS: Global Positioning System

(38 2) LS

59 48 7H5
o] AFHCH ojn] FAH SEBF FAL
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A3 2 @,—’f‘—xé B (inversion method)©)
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Forward, 2% 9 Inverse TA7} 91t} Forward
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- inshusient Setup '—*

DATA Analysis
for OAT

! N pate Havigation I»—-
Data Pre-processing r

Ocean Date "1

Ll L D

(32 3 LB BRI X7 2| 2R

AN e 53 Bde] Qg 2el £ T} 4 3. S5l siYSE ER=Hm] ¥

Hoff o8] =AY FA EEAlFele] AT
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20044 6% TXBYX A3 Hox HULH

: T
Cycles/digit 8 5 8 8 8
Digit Duration 0.032 sec 0.01923 sec  0.02186 sec  0.01970 sec  0.0126 sec
3 dB Bandwidth 31.25 Hz 325 Hz 4575 Hz
Seqguence Duration  16.352 sec 9.827 sec 11.169 sec 10.069 sec 6.448 sec
Off time 16.352 sec None 22.338 sec None None
Sequence repetition 10 10 107 10 10
S&sh= AL A 2 A HAAlA 7 FAlEITE $A M- Al g dueke
TS B T ol E ] YaiMeE A E A HAaER ASAGE 24 e 5
EW55 3 AFEG) i AT Ay ASE AN oF 12 Ao SMEEAS
5 29 Ao Az vEbt 3

nT; rir

olf¥ 23] HAgolA Yol BFE Bz FuilEel g S9 REHHE 1239 250
HE=S BER 1Ay A £ 1AL Wl He8b 366 Hzoll thal B4 8 2} oF 157 9] 9
&5 petd Qi F714Q 2540 B5HJT 7] <11 6.

olggt BT WL Wil oo

1}) ESK (East Sea of Korea)-3%-23F & Foletn WA 4= gk Uitslel] o) S

FEREREE o 42

Sl AFalr 84S o] &3t AAE & o s g
e

Az e st 5445 gekslr] fls) 1999 10 3T Fetaty] el A4 S o
2 SFAYE AN o] A¥ol vime] Apvt FaEnt Qlrk webA SAE AEE
Add FHAstY &8 B8 A7 (APL— s mjd o] @] M3t el Sl ¢
UW) et 2jAfote] efge sl A4 PODSE  FE miAe Aol & ¢ olov Hox 595
TFLE Folaiginh AR Fak 2Ajote] o] dste] £714Ql v dEE B5F 4 3Lk

S EAE F2ofl S48 AAAA S8k I 75 593 £ Ao 9] S-E el
ov SFE F2HA dxF 5] £A N A0R (@& 108 I g B SET R
W 7S ARt SEANEE 28T S UERin o] F o] gsto] RAFAINES T
SdSM FA18 108 20400 o sk

— A (sequence) £ Z}F Fulrof| u} Aot £t ATE
2} 250 Hz9} 366 Hzi= 4717010} 1A)12H4, 260 FTE A= I3 7(b)o YERRSIT
Hz= vl 2713 ZFA 02 oF 233F, 1831 406 714 AARl MEES Jehyr] A8 54

Hz9} 634 Hz= mj) 4717 7HZA O 2 ok 27k 44l 3 FAl7] Aplell M Y] &4 5 H A 55F50] 7t
AT <& 25, EF FAVE FYo 7 HE oF A AL el e A (o] Ag- A
559 km Ag]ol|lA 44 290~300 mol] A 2]3}o] F-DHE 7702 geoka 9349 doks
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HZAP. Hh e5Zo] YEoR P& 4 Hith JEFHOE $a7)E M-AHAd 9
AolA UER= ARle oF 400km B2olv] & & A Wiz® AT E AgaA o) $A7)E
Zajoke] A% 2P 704 A2 BASEer A WEE olgdle] £AUN AdH AE
Az AslolA= B BABAT AYHS  Z S S A7HE ZAN L ouiH S ;x~
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1,(0)

CORRE
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'y
RX
SIGNAL PN
> GENERATOR
r(t)
N
CORRE-
LATOR
Q.0

BAAES 7T T LoPINE AT 2L 7T (el g3 29
Al ARG AL Qe ZhdshA] sk $47) 119 82 AN EE S H 417190 7]

© 11-FE A 3E(long coded signal) & A3t

%% Bl o]gsto] A7)

: =0, e 6}71 Hfﬂw /‘L% }‘éE:L /‘11
E+13Hv4°ﬂ*1% q48 54& o] &dte] 7+ dahs A% doele) 35 RS AR 9

modulated carrier signal) & A3t}
M—A|AA A7)0 O3 AdE 2= Al

s A7) Ao WETE 94 HEsH

o AR M- AfAE 0 B T Y gE 2

3|4l WA BPF(Band—pass Filter)S &35}
o, olojA bR T AT E AL AT R ¥
83t7] 938l Al ADC(Analog to Digital
Converter) S XA "o} & 1380 Bl &
F tjo]o] 13 ADC o] 58 F4I7] 5%

I 1A Zlo|tk K3l 138 Hx o]
UER = vl — =37 (double— frequency) A3

= AAs] f8iA A e E AR 5
A7) B2 o)t} viek gAlgd o g AT E A

A o, g el P T EE -1 29 A9l A A WA £4 45 A3
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o R ol FE 0 g
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to—noise ratio) 7§ YA thre) AN S
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A Ao 2 A= A 4= Qi) o) SNRE
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< Fe ] Sol Atk Ade &4 Alzk A
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10/21/1999 04:52:40; Freguency = 256H:

)
&b,

168/21/1999 08:52:40: Frequency = 256H:
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200 30 40 50 €0
Sequence Number

01020 T30 a0 50 80
Sequence Number

(38 10) 250 Hz sAlME0| tiet &2t 8T

o
P

30 o

Relative Power [dB}

-15

(18 11y 250 Hz +=MMS0| I8t scattering &4

A 54

Wt o g EAE A i V1A oy
22 (impluse) 5 H 22 eR)= AP A3
12 B2EE < glvh upebA] Adg Fajet
T FAA%e) A A g9l
A {convolution) &5 EAIE 4 Qi) wt
e YHA SHE WSSUS (Wide—Sense
Stationary Uncorrelated Scattering) S % 7}°4 8}
& ofefl ofgt A7 a4l Fefol (Fourier)

HEto 2 dAE 4= Qi) o]y 3 scattering $F
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