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ODbjective

To know Air-Surface | nteraction
To know Surface flux and ABL

Backgrounds

Reguirements of Exact Knowledge about the | nteraction:
L ower boundary for Meteorology
Upper boundary for Oceanography

Developing of Instruments:
Wind profiler radar, Eddy flux system, etc.



Free Atmosphere (Troposphere):
Temperature gradient is maintained by the
balance of radiative cooling at upper part
and thermal heating at bottom part

height
__________________ .
—
Inversion layer: potential
Temperature gap is ABL (Convective layer): temperature
enhanced by Strong Temperature is rather constant
convection within ABL. due to strong convection

Gap dividesthe layers.

Surface sub-layer:
Temperature gradient is maintained by the
- \__balance of surface heating and turbulent flux.



ABL and Surface flux 37"
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Entrainment effect

Inversion layer
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Approximation agrees when
— Approx. Eqn.
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Problems
Approximation: (h +AhY ~h?2+ 2 (QS+2QE) h02+§(1+ 2:)0.

|s this true or not?
The ¢ =0.2~0.25 Is correct?

Initial Condltlon 9(2) 9 +(z h)r 1SOK?
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ABL and Surface flux: Interactions, Relationships, and Complication

Observation: &, Qs, and h
If the initial &z) were known, the recurrent equation would be;

(6, (z<h)
H(Z)”‘{e(z»,l (z>h,)

Then, this (or Qsons) could be verified as follow;
Qs = hn—l(HSn - 98n—1)+ _‘:11 (g(z)n - H(Z)n—l)dz
Additionally,

Q.=

2(05,=0(2)n-1)

£=Qg/Qc

(0(2),, ~0(2),)dz

Finaly, (h,+Ah) ~ h? +§(QS +2Q.)=h? +§(1+ 2:)0. might be verified.

Problem still remains on the initial &z).



Introduction of ABL observation by WPR

B 3-D wind vector:
g o Doppler velocity of
N PO Sbeams

2dsiné=nA (Bragg scattering, x-ray)

d=0.5n4, when reflection (6=90°)
1.3GHz wave ~ 1=5"9 4 3£,9=0.23m
Detected turbulent scale, d ~> 0.1m

Received signal by WPR ~ C.7/I°
C,% representing turbulent structure |
- flight length (distance from WPR) e AN




Data accessing

Spatial resolution depends on Pulse length.
A=Tp ¢/2=99.86m (Tp=666nSs)
Height resolution:

Ah= A (:osoc:{gg'86 (@ =0)
96.43 (o =15°)

Time resolution: about 1 minute

Actually, 1t's 59sec or 58sec.
It IS inconvenient to treat.
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The height difference is rather big problem to treat data, because the
wind vector is computed by Combination from the 5 Doppler velocities.
Not-constant time interval Is also bit problem e.g. to draw Graphs.

X(t,h)=£xé+xé+x32)/[ 12+ 12+ 12J
R R R R R R

For one of trials,
Data is accessing under following;

Ah=50m, At=0.5minute
Rmax“=1.5 [(100m)*+(minute)?]




Raw echo -2 Normalized echo by
- WPR signd ~ C,/I° ~ flight length (ref.=1km)
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WPR (L-28, SEl), Showdan, China, LAPS Hirokl TANAKA
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WP (L-28, SEl), Showdan, China, LAPS Hirokl TANAA
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Doppler Spectra
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To be continued
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