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(%)
NCEP1 NCEP2 NCEP1 NCEP2 NCEP1 NCEP2 NCEP1 NCEP2
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%2 NCEP BitHiiHil e 527Ul 24t B RAoxT Lt
Tab. 2 Comparison of NCEP recomputed turbulence heat fluxes and that from buoy data
(%)
NCEP1 NCEP2 NCEP1 NCEP2 NCEPI NCEP2 NCEP1 NCEP2
H, (W/m2) -23.01 9.21 -33.04 13.22 35.61 35.82 0.98 0.96
Hp (W/mz) -52.00 7.39 -32.85 4.67 70.40 54.02 0.92 0.90
Fun (W/mz) —75.66 9.37 -40.31 5.00 101.38 93.35 0.96 0.94
[15] NCEP2 , NCEP1 Q
, 3 4 1.1 g/kg, 16.18%,
10 m/s , NCEP2 NCEP2 Q Q 0.3 g/kg,
[16] Q 4.64%, NCEP2 Q
10~20 m/s , NCEP Q
, 1(c) Tair Q
) , NCEP1 NCEP2
, NCEP1 (NCEP1 NCEP2
-1.22 m/s, 0.99,0.99); 6 d
17.69%, NCEP2 NCEP1 NCEP2 Tair ; 6d
0.22 m/s, 3.19%, NCEP2 NCEP1 NCEP2 T ,
; NCEP2
1(b) 2m Q [17]
NCEP1 NCEP2 Q NCEP
(NCEP1 NCEP2 [23]
0.96,0.96), NCEP1 NCEP2 Q , NCEP1 NCEP2
,NCEP2 Q >
[25] NCEPI Tair Tair 1.22
, NCEPI NCEP2 Q Tar  9.96%, NCEP2 Tair

Marine Sciences / Vol. 35, No. 12 /2011



e H@ART/CLE
027 Tar  2.24%, , (NCEP1 NCEP2
NCEP2 T, Tair 9.15,10.94 W/m?); NCEP Fu
Fu ; NCEP2  Fy
1(d) NCEPI , (NCEP1 NCEP2
,NCEPI NCEP2 T, Teea 2.33%,2.78%) 1
(NCEP1 NCEP2 R , NCEP Fos
0.97,0.97); NCEP1 NCEP2 Fal ,
Tiea ;9 NCEPl NCEP2 T, [9] 2b ; For
;NCEP2 T, , NCEP1, NCEP2
, NCEP Teea , NCEPl  F, (NCEP1 NCEP2
Teea 0.2 m For 0.65,7.22 W/m?)
, [24]
, NCEP1 T, Teea
0.70 Tea  1.08%,
NCEP2 Ty, Teea 027
Tea 0.34%, NCEP2 T,
Toea
22 #@Fxtib
2.2.1
Fos Fa Fus  Fu
2 NCEP1 NCEP2
2(a) Fy NCEP1 === NCEP2 i
, NCEPI NCEP2  Fy g © 1
(NCEP1 NCEP2 SR VAYA VAN TN
44.56,45.56 W/mz), 432 2009:-10-09 20(}9;10-23 2009:11-06
(NCEP1 NCEP2 : @
0.77,0.71); NCEP2  Fg, NCEPI1 , T 1
(NCEP1 NCEP2 g
34.13%, 34.89%)  2(b) Fg o) 350 | | |
, NCEP1 NCEP2 Fa 2009-10-09  2009-10-23  2009-11-06
, (NCEP1 NCEP2 HB/(4E-H -H)
~13.3, =26.07 W/m?), 2
(NCEP1 NCEP2 Fig. 2 Eivneleﬂiiries plots of daily averaged values of radia-
0.90,0.93); NCEP1  Fy NCEP2,
(NCEP1 NCEP2 222
—4.24%, —-8.31%) 2(c) USWR Ho H. 3
, NCEP2  Fy
., NCEPI1 (NCEP1 : NCEP1  NCEP2
NCEP2 21.47,1.33 W/m?) NCEP ;
2(d)  Fu , 9  NCEPI-COARE  NCEP2-COARE
,NCEP1 NCEP2 Fy NCEPl  NCEP2 ,
116 /2011 /35 / 12



L
600 . ,
NCEP!1 ;
| —— NCEPI-COARE
E 400 ----o-oo-- NCEP2
% -==-8---- NCEP2-COARE

200

-30
800

2009-10-09  2009-10-23  2009-11-06

600

400

H, (W/m®)

200

0
=50

2009-10-09  2009-10-23  2009-11-06
H/(4-A-H)

3

Fig. 3 Time series plots of daily averaged values of turbu-
lent heat flux

COARE3.0
; [16] -
-COARE
, COARE3.0
, NCEP

[9, 23]

COARE3.0
NCEP
, NCEP1

, NCEP2

NCEP2
, NCEP2
[12, 17]
1 ,
, NCEPI H, Hp
28.83  50.95 W/m?,
32.19%, NCEP2 H, Hp

44.69  90.96 W/m>, Hy H.

41.41%

' ﬂlﬂpART/CLE

64.19%  57.47%, NCEP1  H, H_
H, Hp 2 ,
, NCEP1-COARE H, Hp
-23.01  —52.00W/m?,
-33.06% —32.85%, NCEP2-COARE
He  Ho 9.21
7.39W/m?, H, Hp 13.22%  4.67%,
NCEP2-COARE  H, H,
H, Hp
2.2.3
Foan=FustFu—Fa—FatH+HL
4 5 Fun
NCEPl  NCEP2
Fos Fui Fon 5
NCEP1-COARE  NCEP2-COARE
NCEPl  NCEP2 Fus  Fu
; -COARE

, 9 10
, NCEP1  NCEP2
; NCEP

, NCEPI

, NCEP2
10 9 10 10 10
b 9 b

1400

NCEP1
—*— NCEP1-COARE

1000
===8---- NCEP2-COARE

#45-COARE

600

F,./(W/m?)

200

=200

2009-10-09 2009-10-23 2009-11-06
HIW/(4E-A-H)

4

Fig. 4 Time series plots of daily averaged values of net heat
flux

Marine Sciences / Vol. 35, No. 12 /2011 117



HRIEL
1 2 For H,
HL Fnh9
, NCEP1 (NCEP1 )
() 42%(40%); NCEP2 (NCEP2
Yy () 68%(5%); NCEP1
, H,
HL s
H, Hp ; NCEP2 ,
Hs HL B
Hs HL Fnr
3 Wik
NCEP2
NCEP1 , 11
1 10 ,
4 —-29.21W/m?,
-12.81%, 65.68 W/m®> 0.95, NCEPI(NCEP2)
4 : =75.01 W/m?*(16.60 W/m?)
-32.91%(7.28%)  102.36 W/m*(84.41 W/m?)
0.96(0.94) ,NCEP1 NCEP2
NCEPI1
, NCEP2
5
U <11.5 m/s , NCEP2
, U115 m/s NCEP1
5 , 11
10 ,NCEP1 NCEP2
NCEP1  NCEP2
,110 1 10 NCEP2
R 10 m
, (U10>11.5 m/S),
NCEPI ,

118 /2011 /

' H@ART/CLE

NCEP1 NCEP2 , NCEP2
4
8.17 W/m?, 3.58%, 65.39 W/m>  0.95,
NCEP1  NCEP2
, 5
, NCEP
COARE3.0 ,
, NCEP1 ,
NCEP2 ,
350
#47-COARE
NCEP1,2-COARE
T
€ 200}
g
N

H,_ (W/m®)

50

2009-10-09 2009-10-23 2009-11-06
HI/(%E-H-H)

Fig. 5 Time series plots of daily averaged values of turbu-
lent heat flux by new recomposed way

4 i
NCEP
2000 9 26 2009 11 20
. NCEPI  NCEP2
35 /12



' ﬂlnlmARTICLE

AR
s NCEP1
NCEP2
R NCEP2
NCEP1 , NCEPI
NCEP1 NCEP2
NCEPI , NCEP2
, NCEPI1
NCEP2
NCEP R
, NCEPI
42%, NCEP2 5%;
NCEPI ,
NCEP2 ,
, 11 m/s
NCEP1 NCEP2
, NCEP2 ;
11 m/s , NCEP1 NCEP2
, NCEP1
, NCEP
COARE3.0 )
) NCEPI1 ,
NCEP2 ,
, NCEP
) , NCEP2
NCEP1 ,
NCEP1 ;
NCEP
; NCEP2 NCEP1

[10]

[12]

[13]

Kalnay E, Kanamitsu M, Kistler R, et al. The ncep/ncar
40-year reanalysis project [J]. Bull Amer Meteor Soc,
1996, 77: 437-471.

Kanamitsu M, Ebisuzaki W, Woolen J, et al. Overview
of ncep/doe reanalysis-2 [EB/OL]. [2011-01-02]. http://
dss.ucar.edu/datasets/ds091.0/docs/ncep-docs/r2sumsh-
ort.pdf.

Kanamitsu M, Ebisuzaki W, Woolen J, et al. The
ncep-doe amip- Il reanalysis (r-2) [J]. Bull Amer Me-
teor Soc, 2002, 83: 1631-1643.

Weller R A, Baumgartner M F, Josey S A, et al.
Atmospheric forcing in the Arabian Sea during 1994-1995:
observations and comparisons with climatology and mod-
els [J]. Deep-Sea research Part II-Topical Studies in
Oceanography, 1998, 45B: 1961-1999.

Weller R A, Anderson S P. Surface meteorology and
air-sea fluxes in the western equatorial Pacific warm
pool during the toga coupled ocean-atmosphere re-
sponse experiment [J]. Journal of Climate, 1996, 9:
1959-1999.

Zeng Xubin, Zhao Ming, Dickinson R E. Intercomparison
of bulk aerodynamic algorithms for the computation of sea
surface fluxes using toga coare and tao data [J]. Journal of
Climate, 1998, 11: 2628-2644.

Wang W, McPhaden M J. What is the mean seasonal
cycle of surface heat flux in the equatorial Pacific? [J].
Journal of Geophysical Research-Oceans, 2001, 106:
837-857.

Moyer K A, Weller R A. Observations of surface forc-
ing from the subduction experiment: a comparison with
global model products and climatological datasets [J].
Journal of Climate, 1997, 10: 2725-2742.

Josey S A. A comparison of ecmwf, ncep-ncar, and soc
surface heat fluxes with moored buoy measurements in
the subduction region of the Northeast Atlantic [J].
Journal of Climate, 2001, 14: 1780-1789.

Renfrew I A, Moore G W K, Guest P S, et al. A com-
parison of surface layer and surface turbulent flux ob-
servations over the Labrador Sea with ecmwf analyses
and ncep reanalyses [J]. Journal of Physical Oceanog-
raphy, 2002, 32: 383-400.

Moore G W K, Renfrew I A. An assessment of the sur-
face turbulent heat fluxes from the ncep-ncar reanalysis
over the western boundary currents [J]. Journal of Cli-
mate 2002, 15: 2020-2037.

Rouault M, Reason C J C, Lutjeharms J R E, et al.
Underestimation of latent and sensible heat fluxes
above the Agulhas Current in ncep and ecmwf analyses
[J]. Journal of Climate, 2003, 16: 776-782.

Goswami B N, Sengupta D. A note on the deficiency of
ncep/ncar reanalysis surface winds over the equatorial
Indian Ocean [J]. Journal of Geophysical Re-
search-Oceans, 2003, 108(C4): 3124. doi: 10.1029/
2002JC001497.

Marine Sciences / Vol. 35, No. 12 /2011 119



FaRrX - 3
1M A gricLE
[14] Goswami B N, Rajagopal E N. Indian Ocean surface surface winds over the Arabian Sea during July 1995 [J].
winds from ncmrwf analysis as compared to quikscat Journal of Physical Oceanography, 1999, 29: 1619-1623.
and moored buoy winds [J]. Proceedings of the Indian [20] , , .
Academy of Sciences-Earthand Planetary Sciences, [J]. ,2011, 35(11): 114-1109.
2003, 112: 61-77. [21] Panofsky H A, Dutton J A. Atmospheric turbulence [M].
[15] s s S . NCEP2 New York: Wiley, 1984: 397.
[J]. , 2006, 2: 29-38. [22] Fairall C W, Bradley E F, Rogers D P, et al. Bulk
[16] , , . NCEP parameterization of air-sea fluxes for tropical ocean
[J]. , 2007, 2: 74-82. global atmosphere coupled ocean atmosphere response
[17] Swain D. Comparison of ncep turbulent heat fluxes experiment [J]. Journal of Geophysical Research-
with in situ observations over the south-eastern Arabian Oceans, 1996, 101: 3747-3764.
Sea [J]. Meteorology and Atmospheric Physics, 2009, [23] Sun B, Yu L, Weller R A. Comparisons of surface me-
104: 163-175. teorology and turbulent heat fluxes over the Atlantic:
[18] Curry J A, Clayson C A, Rossow W B, et al nwp model analyses versus moored buoy observations
High-resolution satellite-derived dataset of the surface [J]. J Clim, 2003, 16: 679-695.
fluxes of heat, freshwater, and momentum for the toga [24] Donlon C W, Minnet P J, Gentemann C, et al. Towards
coare iop [J]. Bulletin of The American Meteorological improved validation of satellite sea surface skin tem-
Society, 1999, 80: 2059-2080. perature measurements for climate research [J]. J Clim,
[19] Halpern D, Freilich M H, Weller R A. Ecmwf and ers-1 2002, 15: 353-369.

Comparison of air-sea heat fluxes calculated from national
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and moored buoy measurement data
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Abstract: In this paper, the U.S. national centers for enviromental prediction (NCEP 1 and 2) reanalysis data and
the data come from measurement of the moored buoy located in the north of the Yellow Sea are compared and the
analysis shows that the NCEP reanalyzed marine meteorological parameters including the wind speed, humidity, air
temperature and the ocean surface temperature are reliable. The marine meteorological parameters come from
NCEP2 are more close to those come from the buoy measurement, while the net radiation flux computed from
NCEP1 is more close to that comes from the buoy measurement. A more appropriate bulk algorithm to recalculate
air-sea heat fluxes is recommended. The NCEP1 recalculated net heat flux is underestimated by 42% while the
NCEP?2 recalculated net heat flux is overestimated by 5% compared with buoy measurement data. The recalculated
turbulent heat flux calculated using the combined wind field (the high wind speed is from NCEP1 while the low
wind speed is from NCEP2) is much closer to the buoy measurement data. All these provide valuable information

for how to select proper reanalysis data for Chinese ocean research.
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