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Infroduction

o1

ne circulation part is the improved POM
Ing the wave-induced mixing coefficient

ne wave part is MASNUM -WAV model
ne tidal current is included
ne Model is parallelized using MPI method

ne meteorological model is MM5 for

regional and NCEP products for the global
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Global mode
0°E~0°W
78°S~65°N

Northwest pacific model:
99°E~150°E
0°N~50°N
(1/8) °X (1/8)°

3 nested layers
ne wa

Focused section

China Seas Model:
105°E~135°E,
15°N~41°N

(1/24) °X(1/24)° fine




Data assimilations

SST is assimilated in mixing layer using Nudging

method:
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Where T is forecast SST, Tobs is observed SST, 7 is relaxation time scale.
The advantage of Nudging is less simple ,affective and low time costing
The observed SST is obtained from the NEAR-GOQOS real time regional
ocean data base under Japanese meteorological society web site:

http://goos.kishou.go.jp
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Egl ng ~ Applications
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Focused section

Validation for this coupled
forecast system

Verification is an indispensable part of ocean research
and operational forecasting activities.




lustration of how verfication were compared

&  The forecast model was run from each of these ti{ne forecast Pj.OdUCtS

¢© o compute 1- 2-  y . H T
P # , ’ £ ; £
< o l ¢’ . e l £ £ ¢
i é@& I ¢ L v S A ¢
\{'{ SR i M Rt T ;'* ;af
£ £ # £
S S V. VA BV R
T o | P d d I s ff
& ’ ’ # s ¢ /
¢° S st data sets
ol ' Conmdared ddings’ I
o § & « 1 s ff f’ - r'"lf
¥ : * Observation data
I I

F & & @ QAT
ﬁa’@ h{i’ﬁ bﬁ’% h{iﬁ &{”%@&{"ﬁ b&{t’% h{t’% &{}% biﬁﬁ
TIME(DD/MMFYY )

Verification the differences between observation data and the forecast
products (sea surface temperature, subsurface temperature and mixed layer
depth, wind) of 24 hour,48hour and 72 hour
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1
Mean error (ME) = O -F
S >.(0,-F)

Mean absolute error (MAE) = %Z‘J O —-F|

1 N
Root mean absolute error (RMSE) = \/WZ (O - Fi)2
i=1

Correlation coefficient (R) = =1



Observation data

Buoy data :
Operational observat

SST Web site:
ftp.discover-earth.org
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Argo Web site:
ftp.ifremer.fr
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Sea durface Temperature [Celsius)

Venf cation of SST with Buoy data
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— buoy data
— 24 hour

QF201 29.5N 124E
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SST time series obtained from buoy and 24 hour forecast product since Apr 20. 2008

Buoy ME MAE RMSE R

QF201 060 0./0 0.90 0.92
Qf202 080 095 1.2 0.95




MEAN ABSOLUTE ERROR(Celsius)

Verfication of ST with satellte data

MAE per month for 24 hour products
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b. Variation of MAE with time, All statistic results are obtained with respect to
daily-averaged satellite data and model data



Venf cation of SST with satellite data
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Variation of RMSE,MAE and ME for SST with time, All statistic results are
obtained with respect to daily-averaged satellite data and model data
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Distribution of MAE and ME along 30N/123E
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error rise with forecast time

Forec \
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Profile number: 8036

The distribution of Argo

Profile used in verificatio

between Apr 20. 2008 to
J Apr 30. 2010
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Average Variations of ME, MAE, R and RMSE with depth from surface to 500m
below the sea surface last 2 years.
In the layer between 100m to 150m: maximum MAE(>2°C)

minimum correlation coefficient
maximum RMSE



Mixed Layer Depth

The depth, where the temperature has
changed by a variable value(0.5C) from the
temperature at a reference depth of 10 m.

Time ME R MAE RMSE

1 Day 11. 8 0.04 21.6 32.3
2 Day 12. 1 0.04 21.6 32.4
3 Day 12. 3 0.02 21.7 33.1

Mixed layer depth was underestimated. ME value is about 12m for forecast vs
Argo. Table data show that the forecast skill was reduced with time



Mixed Layer Depth

Distribution of ME for MLD

Time <15M 10—-40M >40M
1 Day  50.3% 34.4% 15.3%
2 Day  50.4% 34.2% 15.4%
3 Day 50.4% 34.1% 15.5%

Probability of forecast accuracy for MLD

Forecast Accuracy = N 270%  50%-70%  <50%

1-ABS(Obs.-Fcast)/obs 1 Day 43.3% 2/7.6% 29.1%
2 Day 43.1% 27.7% 29.2%
3 Day 43.2% 27.5% 29.3%




Conclusion

1. Skill in predicting SST,MLD Is expected to be
iImproved . However this will tend to increase the
shallow bias in MLD

2. Forecast skill go down with forecast time

3. 0Open boundary and ocean terrain have a important
Impact on forecast skill

4.In a period of time (Jan-Feb-Mar), Forecast skill is
lost. There maybe a forecast barrier.

Overall the forecast shows reasonable accuracy
over a series of studies designed to test ability
to represent upper ocean condition.
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