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Westerly Momentum, Sensible Heat and Moisture Fluxes by Large

Scale Transient Eddies in Taiwan Area : Summer Season

Department of Atmospheric Sciences

National Taiwan University

Tutbulent fluxes of westerly momentum, sensible heat and water vapor due to large scale
transient eddies have been estimated by the covariances between the perturbation meridional
wind component and the respective fluctuating quantities. Total turbulent transprts and partial
contributions by specific frequency bands are computed through summations of cospectra estim-
ates over the frequency bands.

Computaions of these eddy fluxes within the troposphere in Taiwan area for three consecu-
tive years ( 1970-1972 ) show a general picture of poleward fluxes. A major contribution to
turbulent fluxes comes from the frequency band of 7-10 days in period in this subtropical
region. Besides, for 1971 summer, the 4-5 days disturbance plays a significant role in these
eddy fluxes at 850 mb level. The transport is southward. It is similar to those at lower
tropical latitudes in Western Pacific., This may be an indication of the intrusion of tropical
wave disturbances into this region. Further statistics may b.e necessary to confirm this spec-

ulation.
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Tablel.
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Eddy flux of westerly momentum and those explained by two

specified frequency bands as estimated from co-spoctrum
C(u »v')
1 BT W SRR ERE 2 8 (A MmsT )
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TOtZ:]-‘z — 8.21 —0.54 0.42 4.13 lu 3.75
A (m?*s™% ) |
i | )
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B eod 2.95 0 3.06 1.99 \ 1.82
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. . — 3.25 1.40 0.96 -0.70 0.22
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+ =]
Total . 7
e ((;ngsﬂ) 4.50 2.56 0.92 8.00 ]| 3.55
‘1 T —
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N | __ -
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Total 2.14 1.61 5.34 7.54 2.49
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RE: ; s
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Tl [(mism ) 10.55 4.80 6.50 L9.7’9 2.65
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lr);d o 4 et e g e ]
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Table 2. Eddy flux of sensible heat and those explained by two specified frcquency

bands. ( in m sec™! °K)

F 2 AIRRENGEZ KL MR R A2 A (B m sec™! °K )

850 mb 500 mb 300 mb 200 mb 100 mb
Total -1.23 - 0.41 1.26 2.44 0.62
ﬂi! ! B
0 0.075~0.15 1 g 46 | 0.32 0.95 0.60 0.79
- : cpd '
Mk -
0.175~0.25 1 _ 563 | —0.74 | —0.13 0.97 ~0.60
| cpd
.t!
Total ~1.43 0.25 2.49 —0.06 0.00
3
0.0 ~0.151 _ .02 0.30 0.92 | —0.65 1.02
cpd
0.175~0.25 0. _
cpd —1.19 —0.04 0.68 0.39 0.62
Total 0.15 -0.20 —0.04 - 0.06 - 0.03
/if{‘
0.075~0.15 _ .
- epd 0.46 —0.41 0.13 0.46 0.22
i ~0.
0.175~0.25 0.25 0.08 0.03 0.21 ~0.45
cpd .
+
- Total 0.48 —0.01 0.23 0.24 0.02
Pk
0.075~0.15
cpd 0.93 —0.03 0.10 - 0.07 —0..11
[
0.175~0.26 . : _ _
cpd 1.40 0.27 0.15 0.18 0.10
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Table 3. Eddy flux of water vapor content and those contributed by two

major frequency bands. ( in g kg~

sec”! )

F3 OKEZRBMBREEEAEANZ AR (WL g ke™' msec™' )

1971 1972
5 | S ~n|E i tgg | B ]
'gogtaég_lms_l) ~0.73 | ~0.63 | 1.07 | 2.73 | 2.3
850 mb 0'075C;d0'15 0.07 To;—o; 770.33ﬂh0:9—j
0-175~0-251 .17 | ~0.49 | 0.19 1-.70 0.01
cpd |
f‘;iﬁg_l msk,)Lo.gl ~0.39 1 0.99 | 1.80 1.08
500 mb 0'075(’3;10'15 0.76 | —0.05 | 0.61 | 1.09 | 0.19
0.175~0.251 .42 | 0.08 | —0.17 | 0.20 | 0.44
cpd

75



76

Y)

~2

SEC DA

2

PER UNIT FREQUENCY (M

COVARIANCE

A OB B

& h 4

‘/\v/\ /\/\"

ornvbho

-2
-4

-6

(E))00 MB

o /\ /\J\
\VAR

(. 200MB
2 A\j -~

(C) 300 MB
0 /\V/\/\

J B) 500 M3

° N/ W

(A)850 MB
6
3
0 d 2 3 4 5
-2
-4

FREQUENCY IN CYCLE PER DAY

Fig 1. Cospectrum ( #’ » v’ ) at

Tungkong for 1971 summer

vk 1971 £ Fw o' 5

ol 2 1 5

Fig 2.

i 2

N 4 5

Cospectrum ( #’ » v’ ) at
Makung for 1971 Summer

A 1971 A u B0
£ i, 2[5



May 1982 o K M

(E)I00 MB

(@)
(@)

(D)200MB

<
)

(C)300MB

(B)500 MB

i
ﬁf?

COVARIANCE PER UNIT FREQUENCY ( MSEC’DAY)
] (@]

J i
(@]

(A)850 MB

2 2
ol (}aﬂ 4_5 ol 3\/

=2 . -2

FREQUENCY IN CYCLE PER DAY

Fig 3. Cospeétrum( v’ v v’ ) at Fig 4. Cospectrum ( 2’ » v’ ) at
Tungkong for 1972 summer Taoyuan for 1972 summer
a3 ek 197256 Bu’ o’ 5} w4 BhEEE 1972 EH Fu’ B’

SB & I i 2 53 M, 2 ] R



78 K K B 2 L

100

(A)
3 )
)
) [O)@ (
300
500 @
850
N\, y
5 4 3 2

/

PRRESSURE L MB

0001 ¢
07

PERIOD (DAYS)

Fig 5. Vertical cross-section in cospectrum ( #’ » »’ ) for 1971 summer

( unit ; m?sec”*day) (A)Makung (B) Tungkong

B5 1971 FF e’ > o’ ZiAsgd O REdm s AWER  BIFHE

(A)
1 00!
2001
0
~
2 300
!
= 500
v
! o
- 350
{000
2 07 5 4 3 2

PERIOD ( DAYS)

Fig 6. Vertical cross-section in cospectrum ( #’ » v’ ) for 1972 Summer
( unit : sec’? day ) (ATaoyuan (B)T ungkong

mZ
6 1972 L E W 0 v Z AT A AR (B8



May 1982 o K M 79

r (E)I0O0 MB

AT VAV,
/\ (D) 200MB
o ;
é O'///\\/ V[\é\“* =N ./R/\\J/“\
: (0) 300MB

FREQUEN
>
B
I
§§§i>

NS \4
=
Z
D
% (8)500 MB
i .
L1 /\
= \V“/n/ \J/\/
<
O
O
CA)85OMB
2
0 J 2 3 4 05 0 ] .2 .3 A4 J5
-2 -2
FREQUENCY IN CYCLE PER DAY
Fig 7. Cospectrum ( T’ » »’ ) at Fig 8. Cospectrum (7’ » »’ ) at
Tungkong for 1971 summer Makung for 1971 summer
W7 O G 1971 5 A A WAL i 8 FEZNh 1971 45T 2 AR KA

9,2 A i &% B 7] g



80

¢ °K DAY)

qr
el

COVARIANCE PER UMNIT FREQUENCY (M

X KB 2

(E)100 MB

(D)200MB

(C) 300MB.

(B)500 MB

(A)850MB

2
0

-
-C

FREQUENCY IN CYCLE PER DAY

~Fig 9. Cospectrum ( T’ » v’ ) at

Tungkong for 1972 summer
B9 ks 1972 5 S RESH

B (7 i ¥

Fig 10. Cospectrum ( T/ » »’ ) at

Taoyuan for 1972 summer’

G110 BEEE AL 1972 4 5 AR T A B

Iv) B, o i) i 5



May 1982

#

i

{A) (B)
1QofF 1, ¢ v — ! 4 _ -
AR -/ g
| 1
w (VO B
~~
m
+
=
C 300
L !
o 0
3 500
(V2]
g 0
85% <
000t . o , )
07 5 4 3 2 3 2
PERIOD (DAYS)
Fig 11. Vertical cross-seé¢tion in cospectryum (7T’ » v’ ) for 1971 summer
( unit : msec™! °K day ) A Tungkong (BlMakung
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Fig 12. Vertical cross-section in cospectrum ( 7 » »’ ) for 1972 summer
( unit : msec™ °K day ) (A)Taoyuan (B) Tungkong
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Fig 13. Cospectrum ( ' » »’ ) for 197] summer
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Fig 14. Cospectrum ( r’ » »’ ) for 1972 summer
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