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Abstract : The purpose of this study is the suggestion of optimized parameters in OI (Optimal Interpolation) by
experimental study. The observation of applying optimal interpolation is ADCP (Acoustic Doppler Current Pro-
filer) data at the southwestern sea of Korea. FVCOM (Finite Volume Coastal Ocean Model) is used for the baro-
tropic model. OI is to the estimation of the gain matrix by a minimum value between the background error
covariance and the observation error covariance using the least square method. The scaling factor and correlation
radius are very important parameters for OI. It is used to calculate the weight between observation data and model
data in the model domain. The optimized parameters from the experiments were found by the Taylor diagram.
Constantly each observation point requires optimizing each parameter for the best assimilation. Also, a high accu-
racy of numerical model means background error covariance is low and then it can decrease all of the parameters
in OL. In conclusion, it is expected to have prepared the foundation for research for the selection of ocean observa-
tion points and the construction of ocean prediction systems in the future.
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Fig. 1. Research area and observed stations (black star).
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Table 1. Information of observation (ADCP)

Station number Period (Y/M/D)

Latitude (North)

Longitude (East) Interval (min) Depth (m)/Bin layers

1 2006-06-27~2006-07-29 34° 09’ 06" 125° 38’ 58" 10 56.23 (53 Bin)
2 2008-08-12~2008-09-24 34° 04' 44" 125° 30" 07" 6 82.15 (9 Bin)
3 2008-08-13~2008-09-22 33° 19’ 50" 125° 29" 58" 6 71.0 (17 Bin)
4 2009-08-17~2009-09-30 32°07' 22" 125° 10’ 56" 30 40.0 (6 Bin)
o] AR 9)9] Tk RS Astsla HZsTh Stk 2332 NAO.99Jb(Matsumoto et al., 2000) =
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Fig. 2. Model whole domain for data assimilation.
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Fig. 3. Site of tide stations (Total 15 stations).
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Fig. 4. Comparison M, tidal amplitude (Upper) and phase (Lower)
for each tide station.
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Table 2. Experiment table for data assimilation

G/R (km) 10 20 50 100
0.1 01 02 03 04
0.5 05 06 07 08
1 09 10 1 12
2 13 14 15 16
3 17 18 19 20
4 21 2 23 24
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Fig. 6. The horizontal spatial distribution of speed difference between data assimilation and no assimilation (Use correlation length 10, 20,

50, 100 km and scaling factor only 0.5).



464 THE
4. At A4t

A5E3 g5 getalr] S8 Assst A8 A5 A+
& 3719 Y ZJo]E Scale factor 0.55 7|59
Correlation length & #4310 th(Fig. 6). A5PHS 71+
© 2 Correlation length ¢ W= 10 cm/s 0]”94 FE210]
7F Vrebstar 2713k & A 27 em/s 55 UEFS T
Scale factor’} 1278 <1 AFEollA] Correlation length?} #7 ]|
w11 AARE 3 A7 AR ATH 7T - E =
o] vpEhtar o] = Q18| HolfEsxlo] 27} Correlation
lengthH .t} #A#|7] & 3t}

T E AAnc}e] Correlation lengths 173k Scale factor
of M {5 A AAIES vwElE 5 ot & o]
o= 3}k 7]A] o] f1AIE 4 RS Vo R F 257}x )
A& Ao A Correlation length”} 20 km® W], Scale factor
of] up A¥A}o)E W Scale factor’} 5 Z7FsPdA uY
Agke] A5 LARIAIE AS & 5 A thFig. 7). A
v ol et e 27k 9] wiyiRE YA A7
HA Tl AAIG S Blashs 2l A HAupaTE
gkt ojgo] vk wheba AAIGREA S FEl H A
S AP S= Zo] obd Taylor diagrams &3+ 57|
A0 F Correlation length?} Scale factor®] &2z At
skt

T 2578 APANE AAIGE FdekaL o5 vl
A7}, AS5AEE =2% 49| Scaling factor?} Correlation
lengthi= 27} thE2th= 2 & 5 Qlvk. H 2 wi7pAs A

U Component(m/s) at 2 St.
Cm‘-c\'.\(im(hefﬁciq”
03 _'9‘1__9;1;\9,3

U Component(m/s)

BaT) 102 104 106 108 1
Time(Day)
Fig. 7. Time series of U component (m/s) at St.4 (Fixed correlation
length 20 km).

S £%} Taylor diagram= X &3s}7] §J3] EFHAe} T4
B Alg Az 183 d3AITE AT Fig. 8 <l
= =9, 28 #5355 e A5 P
AAETF 3 HAPF A2 A 3-E Taylor diagram= %3
= 745 139 Ao 7P A5 AR = S
AelAe 139 Aol AR5 vzl & 2 w7

Agl o7 Z2A7F0] MaEy] Ao uiy Ty}t
o] Z}zto) AuEsl A4 ANS

V Component(m/s) at 2 St.
+relatimCoeffic;
Cor! 01 01 et

03 =93

Vvl s
Q \ A\t sos
\ \

Standard deviation
U Component(m/s) at 2 St.

= N
5
Standard devnallon

YC

U Component(m/s) at 2 St.

V Component(m/s) at 2 St.

[ ]
20 |\. 16 15
[ ] o [}
17@®
09
1 ~.. 10 .“ T
.t @ @
oa @3 13
W o
Oy,
Standard deviation Standard deviation
: " Standard deviation
Standard deviation "

Fig. 8. Taylor diagram of U, V component (m/s) for St. 2. Green star means observation and Red dot means Number of cases.



=

Aol dSARE

Table 3. Effect of improved background model for data assimilation
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St Before improved tidal model After improved tidal model
Num. Scaling factor Correlation length (km) Scaling factor Correlation length (km)
1 1 20 1 10
2 2 10 1 10
3 2 10 2 10
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Fig. 9. Optimized parameters for data assimilation at each station.
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Fig. 10. Horizontal spatial distribution of speed difference between
data assimilation and no assimilation using optimized
parameters at each location.
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