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ABSTRACT

To develop the remote sensing technology on surface current and wave, the Chinese
Geoscience Union has signed a contract with the Central Weather Bureau (CWB) which is a
three-year project. One of the works is to setup a Radar Ocean Climate Observation System
(ROCOS) designed and integrated by IONTU (Institute of Oceanography, National Taiwan
University). The ROCOS installed at the Chengkung, Taitung around 18 months ago, has
operated continuously and smoothly over an entire year. All the data were post-processed at
laboratory. The products include a set of wave parameters (such as significant wave height,
direction, and period, etc), an animation combined with 32 radar images, and an averaged radar
image per time interval specified by users. Data collected by ROCOS have been compared
with field measurements from a wave gauge deployed by CWB. The transfer function between
radar signals and surface waves is estimated empirically based on the data sets. In additiona,
the real-time operating software of ROCOS has been modified to include uploading ability of
radar data to a web server computer through ADSL.




Furthermore, to enhance the realism in the simulation, the observed data are often
integrated continuously into numerical models in a process called data assimilation. Oceanic
data assimilation is somehow different from its counterpart, the atmospheric data assimilation
since most of oceanic data acquired are confined to the sea surface. Therefore, the procedure to
project sea surface information to the lower layer becomes one of the most difficult problems
inherent in implementing oceanic data assimilation. In the present work, a physical-space
statistical analysis system (PSAS) is using to include surface observations in the assimilation.
One important issue here is to determine the “blending” of model and observational data using
forecast and observation error covariance matrices. The observation error covariance matrices
were derived from estimates of National center for Ocean Research (NCOR) surface velocity
and have resulted in some success. In the test, the assimilation of observed data has
significantly improved the model predictions of surface current circulation.
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Regression of F!s and Hs 6696 pts
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Regression of F%s and H5
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Regression of F'%5 and H5
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Regression of F'%5 and H5
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Regression of F'%5 and H5 781 pts
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Regression of F!s and H5 242 pts
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F 2~ FEA N B L
a b R R’ RMSE(m) | S.D. (m) | Var. (m)
2005 = 0.57 0.88 0.49 0.24 0.77 0.64 0.41
2006 = 0.74 0. 65 0.28 0.08 1.46 1.40 1.96
2007 & 0.63 0.47 0.62 0.38 0.65 0.64 0.41
g3 0.69 0. 60 0.49 0.24 0.84 0.79 0.62
T ra'b 4 - :':ﬁﬁr?i #l &g e > o 38 HsB=a*HsR+b -
HsB 2 5%k 3 "HSR 2 52 A 8 -
R 4 4p & % #ic(correlation coefficient) -
RMSE #3223 2384 » Hi= 5 &% o
¥ dHs 2 8% % > Hix 5 o %
Var.z\»if]‘dHS&%-ﬂﬁi: Hi+Zo8 o
dHs = % 5 HsSR-HsB -
203 B R R A GRS )
a b R R’ RMSE(m) | S.D. (m) | Var. (m)
2005 & 0. 67 0.49 0.77 0.59 0.44 0.43 0.19
2006 = 0. 81 0.13 0.88 0.77 0.32 0.32 0.10
2007 = 0.89 0.03 0.89 0.79 0.36 0.35 0.12
- 0.82 0.12 0.86 0.75 0.37 0.36 0.13
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%time: 2004 06 08 00 00 00 GMT

%site: Mlng

%radarpos: -121. 788333 36. 803333
%datasource: NPS, Mike Cook

%procprog: codarZHFR.m, v.b5.1; 040609 14:59:14
%lobeldir:

%firstbin: 1.489000

%binres: 1.489000

%centerfreq: 25.384645462

%avetime: 1.250000

%nummergerads: 7

%samplelength:

%antpatt:

%interp: 1 15 Data/SmoothLims_MIng. dat
Ymusicparms: 20.00 10.0 3.0

% Lon Lat U V  Uncert Rad Speed

% (deg) (deg) (em/s)  (cm/s) (cm/s)
-121.7954 36.8155 -0.18 0.39 4.4 0.42
-121.7967 36.8150 -0.65 1.13 5.6 1.30
-121.7979 36.8143 -2.63 3.76 4.5 4.59
-121.7991 36.8136 -4.83 5.76 10.6 7.52
-121.8001 36.8128 -T7.85 7.85 9.7 11.10
-121.8011 36.8120 -1.97 1.65 14.0 2.57
-121.8020 36.8110 -9.42 6.60 9.1 11.50
-121. 8028 36.8100 3.32 -1.91 9.9 -3.83
-121. 8035 36.8090 7.56 -3.52 7.8 -8.34

WEkBEEL 5 15 B 4% (header)4cit » 0 9 B H_w 4 eheTime 4 71 P ;
site % -7 ¥+ Bk ; radarpos # ¢ #7 S5 & 5 datasource # 7+ 3R kR 5 procprog
# T R AR AL 5 lobeldir £ om iRl eh & K S firsthin £ 7 % - BT EMR &

sPjEYE o H =8 2 2 binres £ 7 & &4 L 1fE47 & centerfrequence % ot

PR S H = ¥_MHz;avetime % 5+ L 359pF > B = §_ ] FF - nummergerads
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73 5Vl fh%k & = 5 samplelength £ o7 fft chk & - H = &) ; antpatt
Fo57 X AR R s interp & o7 N B 4B 2 JE S musicparams & o1 * kA7 s

w w5 Uncert £ 57 CODAR i st@rde ik en7 e b G 3 (o
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U Mean Plot:, OutputitestOutputConst.mat
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Mean Mapping Error Speed:, OutputitestOutputConst.mat
1|st time: 2004!06!03@|0000, last time: 2004!|06r03@2300 GMT
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6.1 Anfiiz A#

BE R TR M ERERS IR R FAFEZ - BLEFRFRERAT D

AR o ARG e A RKEE B A RT R Rk o F
Li::. /‘,‘* /ﬁl wii-i stiéf/‘q /ﬁﬁ’:}\‘ j\‘g‘ i~ ‘Lﬁ-‘ijbts*ﬂ‘;f

A F P AR 2k BRITA B 2 A B E VB Y £ R ke <
& orgt Bz b 4 s FE 00 % S(Princeton Ocean Model » POM) - POM Jj&_
1970 & SR B ko S S R EEE R L TEF R MR T ¢
F R 2 R A S FIRTOR)E 5 5 F R B F - (A 2500 4 )@ * ez
o4 R RSN o H R B enz R4 4% 5N (Primitive equation) 7 & 47 sg ek 3t

S ERR Y AR NT % CPU R 0 A BANH A T SRR T R

{HRITEF X g > A2 FATA BB TR0 AR 8RB 2

L A\ E!‘a o
R A GRS FREIRG ARG U B o A2 s
WA B BRPRFZ - > WL L T FE R B o 8 % i i+ (open boundary

conditions) » JRLFFEH ¥ R v F R iE 2 PR & 5 Fenfair R 5 o
T eg %ﬂr;‘%?] ek R R AL FAL 0 B P IR T 0

(mean flow) % o 5 7 234 > 2 A RFIFIH Sk F76 (nesting) ozt 2k 2

PR R P EES LR R R A AN B g
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6.1.1. POM ##]=* 423" (governing equations)

d 4 POM B2 = w2 5% O Rl » 2108 42

F258 0 395 O iRk is 2 A5 -

A% fk = #2.3% (equation of state) : # = A(T.5)

p
2, > %D T bo
# 4 T g== f2.3% (hydrostatic equation) : oo

677 6DU oDV oy | oo ow
i@ 4 = 425 (continuity equation) : o oy oo

# & = 47 ;% (momentum equation) :

X3 w2 B g AR

oUD , 0U*D , oUVD aUa)_ WD+l
or  ox Oy Ox
:i[KMaU}_gDHap a@D@p}d W F
do| D do ox D ox oo’
y > w2 8 > AR
2
oVD , QUVD (VD Ve, 4 o0
or  ox oy  Oo ay

2 [ ' '
0 [K GV} &b 0% DR
“ 90| D oo ol 9y D oy 0o g

Z B > F]P T 5|2

=0

B R =27 4755 (conservation equation for temperature) :

OTD , OTUD  OTVD  OTw _ 0 {KH a_T}+ n R
ot ox oy oo odolD ool T e

R < 2> 47 ;% (conservation equation for temperature) :

oSD oSUD oSVD dSw 0 {KH as}
+ + + =—| —— |+ F§
ot ox oy 0o Oo| D oo

¥ onds i > 4%.5% (turbulence kinetic energy) :

Y
%
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oq°D . oUq’D . ovq>D . dag® _ 0 | K, 0¢°
ot ox oy oo Oo| D oo

2 2 ~ 3
+ 2KM (a_Uj +(8_Vj +2_gKHa_p_2Dq + F
D |\ 0o oo p, 0o Bl !

¥ o % &R 2 475 (turbulence length scale) :

ot ox oy oo oo

2 2 ~\ 3
oy BT (8—Uj +(8—Vj B, Lk, PP p
D |\ oo oo Lo oo B

dq°ID . oUq°ID . oVq®ID . dwg®l _ 0 | K, o¢°1
D oJo

ziokiE(et sR): (§770Np,0=0; §z=-Hp, o=-1)
P i =% & (potential density) ; T : i~ ;g (potential temperature)
S:t@mp ;P RA R aEikig st £ (short wave radiation flux)
g: £4 it D kER(TT) UV ks s g R
OISl N TR T LY A SRR % S

Po

\\\?{r

+ % & (reference density) ;

P : p_pmean ; pmean{é_z }:I—;*;%——T > ‘_j' ,Ii

-~

\ N
o
Ay )

H\

& ’ HPFKIEZ

G R PR S

(P2 iE
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o d-2 ede ARk 0% dic(vertical kinematic viscosity) ;
Ky @ 23 ey i #c(vertical diffusivity) ;

¢ 1 €3 ¥ ST T dc(vertical turbulence diffusivity) ;

F

x!

o -k z_ 4k 38 (horizontal viscosity term) ;

FroFs B by -k I 2_ 4738 (horizontal diffusion term) ;

W : wall proximity function ; BB Bs @ e ¥ e ;
6.1.2. EE rdkF 2 Hichik

K, =4S, > Ky, =1qSy ; K, =18,

dsoe s Swga Sy % #% B S ® 423 Richardson number :

S, [1-(34,B, +184,4,)G, |= 4 {1—%}

1

b

S, 1-94,4,G,]-5, 1847 +94,4,)G, |= 4 {1 3¢, - GBA}

1

I

v o , (4,B,4,,B,,C)=(0.9216.60.7410.10.08) 3 4 o e

o _ 12 g p_ I’N? op _op 1 0op
" -— _ o P R
4P 4° % Richardson numbers N % i5: 4 W, 2 0 e
ap
aZ E 1_{—- zZ_ )iﬂ}:?;}i y s %\i
1o
c? oz

s Y2 % & #0047 (adiabatic lapse rate)
6.1.3. KT 2 AEFfodhicd

SEFE
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F, zi H(ZAMa—UJ +i H| 4, 6—U+8—V
S Ox| ox oy oy Ox

coi{o(-2 3o 2)

oy Ox
# o s Ay %ok s 4R % fic(horizontal kinematic viscosity)

F, = ;[H(AH gﬁﬂ +§[H[AH gﬁﬂ
X X Y Y ,

dd , 02T S~qz9ql,
Ay % -k T e P 47 4 Bic(horizontal heat diffusivity)
6.1.4. PFER RGP iE &

POM {psffF [ Fg b > A & *hHCfE & 2 PBF I ' 1§ (external mode time step -
Atpyz Bofg 4 2 P B B (internal mode time step - Aty hlcEE P
Courant-Friedrichs-Levy(CFL)* 24 2 -2zt B 22 5 & if i+ » H 47
FRPBVFTRZFRRIEOR T, LFFFRR T2 4 > 0T oz p
LA
(a)h i

AR IR UL o R A Z PR R IR A S A R 2 4] 2

1

1( 1 1 )2
ES 2+—2
Ct Ax Ay - H g ,CZZZ gH+Umax

9 ’
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‘\lgH R A S J‘/ﬁ»—’»/ﬁ»i , Unax z :;E.‘;IP g < ﬁﬁ}: .
b.)p i<
PR A L T B IR U 2

CFL *24

1

1 1 1 2
MEelae Ty
X Y ;8¢ Cr=2C+Un, C 5 g % chp & 4 i (internal

U e

gravity wave)z_ ;& i# - & B~ e g R (advective speed) o

KT R ECH PR R 2 4

1
Atlgi( L, LZJ
44\ Ax Ay ;;Fl‘il’A:AME\IA:AH"

F A SO PR R R R 2 P

1 1
So2SIND gy QL 2 biER O CLER

At, <

RN T B 4o B 6-1 977 0 £ 19°N ~29°N % 110 °E ~ 129 °E =
AT AR A EERS (P A F Rk g A R 0 KT R
Bi 1/8°x1/8° )o WP v ¢ iR iE A pEY 0 A Fd ANA EJE KA o g
Ble 77 L/ (EastChinaSea) = % ~ 5 /¢ /% (Taiwan Strait) ~ $% 4 g
=% /4 (Philippine Sea) £ s /4 (South ChinaSea) #“ %% ° j& A3 A&

4 ETOPO5 (2 p National Geophysical Data Center (NGDC ) > NOAA) 2.
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1/12°X 1/12°( % 5 4 X5 4 ) 2 KR FORGAMN $F7 7o d B 6-17 5 4

BN R 20 5 RIFRRE P R o RL L RIRIFARFE N ER > ¢ 2

W

TR ~a A= BE R (openboundaries) s EE 2 e s 5 26 B o K T

\\
AT
;)1,.

Bdow 2 ARINEY RF L fRITR o

AN SR A D P L F R R TR Bk F R R FFALE S A

fihoodid Fak (Fu=0~v=0) P BRIFEEZ A BRET BAfE A

Iz ey BT eba ¢ BB R R B 2 P o Bt ® A
B2 ERGEE S PR R es (LR ) S RE AL
spin-up o

MR GRESS AT 1 iR A At d 1 (TS S L %k ik Eeh
B~ A Y Y o0 Bok e MR IRERCR T G 0 2 SR ARG
graEfp e $ P e 2007 £ 30 12 p R EESEENS L F RRT

oo MMM XK EEHERE R TRER T N E AFT VR

Bl 6-22H6-4 5P F % kbt aKmndg (3022 100 2= >
200 = =% o FEREA 3 o R Bp et AR P ARG B TP LR T
Ko @ AR o BRI A E R e B DA INNE A s oL
AT P o B iR e PRI & o R B L e 2 2

AW I R AR ERG G AR R RT]F LT 2R e L
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fRtr R 2 B 2R TRITAL BB R0 )R > ARt
AR B Toav i S HEE Y A Z B o 2.k Hspin-up A R RN AR * e EEL
2006 & 3 " B o %o b b B % 2 % 4 * NCEP/QUIKSCAT 8 & k
Bo FR R Y F R AR BRI PER X L AT AR

AR NRFZ — o 308 KA Aol A ATRAT s B R R W Z

(‘H}
&
(<
i

SRSl Sl b A AR AHUR AL - T

BT s g e - AT EATRIE 2 s A R T T
s 4 (pseudo — shearing stress ) 77 3% B~ (A 258 e & T (Lewisetal.

1998) - pt fEF R I i 32 ¥ R i fg & b £ 3 CODAR BRI #7 i 1] i

—,Pt

oo T B A e it 32 43T T3] enih itz (nudging technique) > B 33T ke
( nudging coefficient ) m{ga‘&jj‘k'lz? FB b B BAFLE- R AL AT
feiv =2 ¢ > mipl22 X4 (observational error covariance matrix ) 4 % Ho;8 R4

( model error prediction covariance matrix ) £_& ;2 4 ;% (v & 2 ¥ g Pl eh

3

SHLEE 1Y 2 E R st 2 end E YN FE 22 (Optimum

RS

-4

Interpolation scheme ) » 12 4 78 5 ¥ su2+ & 47 % 5t (Physical — space Statistical

Analysis System » PSAS) (Cohnetal.» 1998) % A#FHF m Kk o Az B
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2]
S -

AN

[pa

%Q%Eﬁ@*ﬁiééT@ﬁAJ%{ﬁﬁ%ﬁﬁkﬂﬁiéﬁﬁ

B add Wk Lo BRREL G R 4 L TR D KR

TR (S ET A R T A K A
(- ) %o @7 B34 47 5 %8 (PSAS) -

1998 & 4 Dr. Cohn & ! =57 Physical-space Statistical Analysis System >
PSAS = j% 5 11T 7 ek sz .
HPH +Ry=U-HU

20 P g RA B AL R RRIEL c HE N BB E S TR A
RS o U £ 7 A SRR % »xeh (available) gLip) & Ut R
B $BE ¢ endode ] & (forecast first guess) o Tt 2 020U T et
SR T A e g F Y
U=U'+PHy

B 0w BEELfs Lt PoR A ER 0 20 B e
TR EEp T A R & (blending) o gtk o FEARIFAP A BEBIZ 2w A

MRk IS L R EAE ko A ERRELA RS L ELRA A R
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(LA 5 5L AR K
(=) s & 833532 % (Ekman spiral theory ) it =& 4 & 74

%%ﬁj&fﬁ‘iz’-wftéU’ U'-U = (ou , ov); Rl d PSAS

Srip R iR KRB B UT U T e RS A b 5 BT

TG B AT 0 k3 E A & 1005 & rHk 0 e 0 6 i
B2 ROUF Hith B4 i -
12 ) 172
dr=p(Af2) (du-dv): ot =p (Af2) " (du +ov)

# P AR ARF R (eddy viscosity) o fEA B inp kg e £ LE A

=
|lo

B o L AaNE YRS AP T R A G i i
P a b nir
G4k ni 1 B (OU@=(0u(2), ov@) )BT 1 T ARG A A
ou(z) =exp (-z/D)[ou cos(-z/D) - ov sin(-z/D)]
ov(z) = exp (-z/D)[ou sin(-z/D) + ov_cos(-z/D)]
9 D=QA) LEEEER -
PEAEOBEREFEN AR LA EAY A Ak B
o TR BRGNS P W g ik g T @RS % K¢ IR

FRESAPHENTLE ERAT M
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Fl 6-20 3 ] 6-22 5 F ALk 1+ 13 4 5% (30 2% 100 2% 5200 2 ¢ )
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Fo. B & & fhEMNE £ e
1 05Jull5 ~ 16 ~ 17 B4 AL 1
2 [05-Aug03 04 Fo 4 5 A 1
3 |05-Aug05 06 4 5 A 1
4 [05-Aug07 08 B4 F AL 1
5  |05-Aug09 10 B 4T AL 1
6 |05-Augll 12 R4 R4 1
7 |05-Augl3 14 F 4 A 1
8  [05-Augl5 16 Fo e 5 A 1
9  [05-Augl7 18 4 5 A 1
10 [05-Augl9 20 B4 F AL 1
11 [05-Aug2l 22 B4 F AL 1
12 [05-Aug23 24 B4 T AL 1
13 [05-Aug25 26 B4 5 A A 1
14 |05-Aug27 28 29 B4 AL 1
15  |05-Aug30 31 RN e 1
16 [05-Sep04 05 B 4T AL 1
17 [05-Sep06 07 B 4T AL 1
18 [05-Sep08 09 B4 5 A A 1
19 [05-Sepl0 11 Fa 4 5 A 1
20 |05-Sepl2 13 Fo e 5 A 1
21 |05-Sepld 15 4 5 A 1
22 |05-Sepl6 17 18 B4 T A A 1
23 05-Sepl9 20 B4 F AL 1
24 05-Sep21 T4 AL 1
25 05-Sep22 B TR A 1
26 05-Sep23 24 B4 5 A A 1
27 05-Sep25 26 4 5 A 1
28 05-Sep27 28 B 4T AL 1
29 105-Sep29 30 R 4T AL 1
30 |05-0ct01 B4 T AL 1
31 [05-0ct02 03 Fa b TR 1
32 05-0ct04 05 F b TR A 1
33 |05-0ct06 07 R4 F AL 1
34 105-0ct08 B4 T AL 1
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35 05-0ct09 e R 1
36 05-0ctl0 B4 B A 1
37 {05-Octll B4 B 1
38 |05-Octl2 13 R4 TR AR 1
39 |05-Octl4 15 B 4 5 A 1
40  |05-Octl6 17 B 4 5 1
41  |05-0Octl18 19 R e R 1
42 05-0ct20 21 22 B4 B 1
43 05-0ct23 24 25 B4 T 1
44 |05-0Oct26 27 R4 TR AR 1
45  |05-0ct28 29 R RN (2 1
46 |05-0ct30 31 B 4 5 1
47 |05-Nov01 02 R e R 1
48  105-Nov03 04 05 B4 B 1
49 05-Nov06 07 10 B4 B 1
50 05-Novll 12 B4 |
51  |05-Novl3 14 R % 5 1
52 |05-Novl5 16 17 25 e ARG 1
53  |05-Nov26 27 e R A 1
o4 [05-Nov28 29 B4 B 1
20 05-Dec06 07 B4 B 1
56 |05-Dec08 09 R4 TR AR 1
57  |05-Decl0 11 B % 5 1
58  |05-Decl2 B4 5 1
59  |05-Decl3 14 e R A 1
60 06-Janl8 19 B4 B 1
61 06-Jan20 21 B4 B 1
62 06-Jan22 B 4B F |
63  |06-Jan23 B 4 5 1
64  |06-Jan24 B4 5 1
65  [06-Jan25 e R 1
66 06-Jan26 B4 B 1
67 [06-Jan27 B4 B 1
68  |06-Jan28 R4 TR AR 1
69  |06-Jan29 B 4 5 1
70 |06-Jan30 B 4 5 1
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71 [06-Jan3l R4 TR A 1
72 [06-Feb0l 02 R4 TR 1
73 |06-Feb03 04 R4 TR 1
74 |06-Feb05 06 R4 TR A 1
75 |06-Feb07 R4 TR 1
76 |06-Feb08 09 R4 TR 1
77 |06-Febl0 11 R A T A 1
78 |06-Febl2 13 B4 TR 1
79 [06-Febld 15 R4 TR 1
80 |06-Febl6 R4 TR 1
81 [06-Febl7 R4 TR 1
82 |06-Febl8 19 R4 TR 1
83 [06-Feb20 21 22 23 R4 T A 1
84 |06-Marl7 18 R4 TR 1
85 |06-Marl9 20 22 R4 TR 1
86  |06-Mar23 R4 TR 1
87 |06-Mar24 25 R TR 1
88 [06-Mar26 27 R4 TR A 1
89 [06-Mar28 29 R4 T A 1
90  [06-Mar30 31 R4 TR 1
91  [06-Apr01 02 R4 TR 1
92 [06-Apr03 04 R4 TR 1
93 [06-Apr05 06 R4 TR 1
94 |06-Apr07 08 R4 TR 1
95 |06-Apr09 10 11 R4 TR 1
96  |06-Aprl2 13 R4 TR 1
97  [06-Aprid 15 R4 TR 1
98 [06-Aprl6 17 R4 TR A 1
99 [06-Apri8 19 R4 TR 1
100 [06-Apr20 21 R4 TR 1
101 [06-Apr22 23 R4 TR 1
102 [06-Apr24 25 R4 TR 1
103 [06-Apr26 27 R4 TR 1
104 [06-Apr28 29 R4 TR 1
105  [06-Apr30 R4 TR 1
106 [06-May0l 02 R4 TR 1
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107 [06-May03 04 R4 TR 1
108 [06-May05 06 R4 TR 1
109 [06-May07 08 R4 TR 1
110 [06-May09 10 R4 TR 1
3
111  [Cktimer. log % TR 1 [2006/06/27
15:22 52
112 [06-May2l 22 R4 TR 1
113 [06-May23 24 R4 TR 1
114 |06-May25 26 R4 TR 1
115  [06-May27 28 R4 TR 1
116  [06-May29 30 R4 TR, 1
117 |06-May31 R4 TR 1
118  [06-Jun01 - 02 R T A 1
119 [06-Jun03 - 04 R4 TR 1
120  [06-Jun05 - 06 R4 TR 1
121 [06-Jun07 - 08 R4 F R 1
122 |06-Jun09 R4 TR 1
123 |06-Junl0 R4 TR 1
124 [06-Junll 12 R4 TR 1
125 [06-Junl3 14 R4 TR A 1
126  [06-Junl5 16 R4 TR A 1
127 [06-Junl7 18 R4 TR A 1
128 [06-Junl9 20 R4 T A 1
129 [06-Jun2l 22 R4 TR A 1
130 [06-Jun23 24 R TR 1
131 [06-Jun25 26 R4 TR 1
132 [06-Jun27 28 R4 F R 1
133 [06-Jun29 30 R4 TR 1
134 [06-Jul0l 02 R4 TR 1
135 |06-Jul03 04 R4 TR 1
136 [06-Jul05 R4 TR 1
137 [06-Jul06 07 R4 TR 1
138 [06-Jul08 09 R4 TR 1
139 [06-Jull0 11 R4 TR 1
140 [06-Jull2 13 R4 T A 1
141  |06-Julld 15 16 R4 T A 1
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142 |06-Jull? 18 19 20 Bk TR A 1
143 |06-Jul2l 22 23 24 Bk TR A 1
144 06-Jul25 26 Bk TR A 1
145 |06-Jul27 28 29 R4 TR A 1
146 |06-Jul30 31 R4 TR A 1
147 |06-Aug0l 02 03 T e R A 1
148  |06-Aug04 05 R % T A A 1
149 |06-Aug06 07 R % T A A 1
150 |06-Aug08 09 B % 5 A A 1
151 |06-Augl0 11 Bk 7R AR 1
152 |06-Augl2 13 e 7R AR 1
153 |06-Augl4 15 Bk R AR 1
154 |06-Augl6 17 e R AR 1
155  |06-Augl8 19 e AR 1
156 |06-Aug20 21 e R AR 1
157 |06-Aug22 23 T e R AR 1
158  |06-Aug24 25 T e R AR 1
159  |06-Aug26 ~ 27 B4 TR 1
160 |06-Aug28 ~ 29 R % T A A 1
161  |06-Aug30 ~ 31 R 1
162 |06-Sep01 02 R % 5 A A 1
163  |06-Sep03 ~ 04 B 45 AL A 1
164  |06-Sep05 ~ 06 B 45 AL A 1
165 |06-Sep07 ~ 08 B 4 AL A 1
166  |06-Sep09 B4 AR 1
167  |06-Sep10 B4 AR 1
168  |06-Sepll ~ 12 Y S 1
169  |06-Sepl3 ~ 14 B4 TR 1
170  |06-Sepl5 ~ 16 B4 TR 1
171  |06-Sepl7 ~ 18 B4 T 1
172 |06-Sep19 ~ 20 R 1
173  |06-Sep21 ~ 22 T e R A 1
174  |06-Sep23 ~ 24 T e A 1
175  |06-Sep25 ~ 26 B % AL A 1
176  |06-Sep27 ~ 28 B e T A AR 1
177 |06-Sep29 ~ 30 B % AL A 1
178 106-0ct01 02 B e ARG 1

177



179 106-0ct03 Fa 4 B AL A 1
180  |06-Oct04 ~ 05 Fa s B AL A 1
181  |06-Oct06 ~ 07 Fa s B AL A 1
182 |06-Oct08 ~ 09 ~ 10 Bode TR 1
183  |06-Octll ~ 12 s TR 1
184  |06-Oct13 ~ 14 s R 1
185 |06-Oct15 ~ 16 ~ 17 Bode TR 1
186  |06-Oct18 ~ 19 Bode T A 1
187  |06-Oct20 ~ 21 Bode AR 1
188  |06-Oct22 ~ 23 Bode T A 1
189  |06-Oct24 ~ 25 ~ 26 ~ 27 Bode T4 1
190  |06-Oct28 ~ 30 ~ 31 Bode T A 1
191  |06-Nov0l1 ~ 02 ~03 ~ 04 ~06 |[f4>F # 4% 1
192 |06-Nov06 ~ 07 ~ 08 B F A4 1
193  |06-Nov09 ~ 10 ~ 11 B F A4 1
194 |06-Nov12 ~ 13 ~14~15~16 [F4>F #4h 1
195 |06-Nov17 ~ 18 s R 1
196  [06-Nov19 ~ 20 s LA 1
197  |06-Nov21 ~ 22 ~ 23 ~ 24 F b TR A 1
198  |06-Nov25 ~ 26 Bode T4 1
199  |06-Nov27 ~ 28 Bode T4 1
200  |06-Nov29 ~ 30 Bode T A 1
201  |06-DecO1 ~ 02 ~ 03 Bode T4 1
202  [06-Dec04 ~ 05 ~ 06 Bode T4 1
203  |06-Dec07 ~ 08 Fa s B AL A 1
204  |06-Dec09 ~ 10 Fa s B AL A 1
205 [06-Decll ~ 12 ~13~14 Bdhe T A 1
206  |06-Decl5 ~ 16 ~ 17 Bode TR 1
207 |06-Decl18 ~ 18 ~ 20 Bode TR 1
208  |06-Dec21 ~ 22 ~ 26 Bode TR 1
209  |06-Dec27 ~ 29 ~ 30 ~ 31 F b TR A 1
210 |07-Jan01 ~ 02 ~ 03 Bode A 1
211 |07-Jan04 ~ 05 Bode AR 1
212 |07-Jan06 ~ 07 ~ 08 Bode T A4 1
213 |07-Jan09 ~ 10 ~ 11 Bode T A4 1
214 |07-Jan12 ~ 13 Bode T A 1
215 |07-Janl4 ~ 15 Fa i B AL A 1
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216

07-Janl6 ~ 17

B T

217

07-Jan18 ~ 19

R F A

218

07-Jan20 ~ 21

B T

219

07-Jan22 ~ 23

BT A

220

07-Jan24 ~ 25

BT A

221

07-Feb02 ~ 03 ~ 04 ~ 05 ~ 09

BT A

222

07-Feb10 ~ 17

BT AL

223

07-Mar02 ~ 03 ~ 04 ~ 22

BT AL

224

07-Mar23 ~ 24

FAST AL

225

07-Mar25 ~ 26

BT AL

226

07-Mar27 ~ 28

BT AL
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