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Objective 
 
1. Boundary Layer Study (i.e. LAPS, Lower Atmosphere and Precipitation Study) 
 Provide the magnitude of the vertical fluxes above the sea surface. 
 
2. Global Scale Study 
 Provide the magnitude of the lateral energy fluxes within the sea. 
 
3. Local Turbulent Flow Dynamics 
 Know the truth of turbulent 
  flow over a certain topography. 
 Compare to simulation results. 

 

（藤田さんの講義ノートより拝借の図）
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Site 
Cape Nishi-henna-saki, Miyako Island, Okinawa 
 N24°54.5′, E125°15.5′ 
 
Climatology (Aug.1971~2000, Miyakojima L.M.O) 
  Temperature  28.1℃（min25.8℃, max30.9℃） 
  Precipitation  252.0mm 
  Relative humidity  82% 
 Wind speed  4.5m/s 



 
 
 
 
 
 







 



Fig. Radiative Energy Flux（AUG2002, Miyako I.） 
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α=0.06~0.07 cf. Budiko(1956) 



 
日射量 
Ssolar≒300Wm-2 

反射短波量 
Sref≒0.1Ssolar 
 ≒30Wm-2 

大気放射量 
Latm≒430Wm-2 

海面放射量 
Lsea≒460Wm-2 

正味放射エネルギー 
RNET≒(300-30+430-460)＝+240Wm-2 

深部＆側方への顕熱フラックス G 

表皮層顕熱フラックス 
Hw 

 

海面上の熱フラックス
 H         λE 

 

表皮層エネルギー収支：Latm－Lsea＋Hw＝H＋λE 
    －30＋Hw＝H＋λE 

表皮層下エネルギー収支：Ssolar－Sref＝Hw＋G 
    270＝Hw＋G 

Fig. Daily Energy Budget in AUG2002, Miyako I.  



Fig. Wind Direction and Fluxes (AUG2002, Miyako I.) 
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Wind Direction（AUG2002）
19AUG~23AUG

I WANT THI

17AUG~18AUG 
S !!

24AUG~27AUG

15AUG~16AUG
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Fig. Wind Direction versus Fluxes (AUG2002, Miyako I.) 
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Fig. Wind Direction versus Parameters (AUG2002, Miyako I.) 



0

0.0002

0.0004

0.0006

0.0008

0.001

1 10 100 1000 10000
distance (m)

co
nt

rib
ut

io
n

f_bar_y,
z=10.2, u=3.0,
z0=0.0001,
u*=0.2, L=50

 

Fig. Footprint Function for AUG2002, Miyako I. 
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Fig. Latent Heat Flux, Wind Speed, and Vapor Deficit



Fig. Sensible Heat Flux, Wind Speed, and Temp. Difference 
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Fig. Bulk Transfer Coefficient and Heat Fluxes
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CH=CE=1.1~1.2E-03 cf. Kondo (1994) 



 
日射量 
Ssolar≒300Wm-2 

反射短波量 
Sref≒0.1Ssolar 
 ≒30Wm-2 

大気放射量 
Latm≒430Wm-2 

海面放射量 
Lsea≒460Wm-2 

 

正味放射エネルギー 
RNET≒(300-30+430-460)＝+240Wm-2 

G≒130~185Wm-2？ 深部＆側方への顕熱フラックス

表皮層顕熱フラックス 
Hw≒85~140 Wm-2 ？？ 

海面上の熱フラックス
 H≒5~10 Wm-2 
λE≒50~100 Wm-2

 

 

表皮層エネルギー収支：Latm－Lsea＋Hw＝H＋λE
    －30＋Hw＝H＋λE 

表皮層下エネルギー収支：Ssolar－Sref＝Hw＋G 
    270＝Hw＋G 

Fig. Daily Energy Budget in AUG2002, Miyako I. 



Preliminary Results 
 
1. Boundary Layer Study (i.e. LAPS, Lower Atmosphere Precipitation Study) 
 Provide the magnitude of the vertical fluxes above the sea surface. 
  Approximate values can be provided. 
 
2. Global Scale Study 
 Provide the magnitude of the lateral energy fluxes within the sea. 
  Approximate values can be provided. 
 
3. Local Turbulent Flow Dynamics 
 Know the truth of turbulent flow over a certain topography. 
 Compare to simulation results. 
  Not yet, progressing now. 
 
 



 

Fig. DNS computing（color: Y axis velocity, t = 6000msec）


