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VERTICAL STRUCTURE OF THE LOWER PART OF
THE ATMOSPHERIC BOUNDARY LAYER

By Nobutaka Monyt and Takashi Oonisur

Synopsis

Vertical relationship of the turbulent fluctuations in the layer between 50 and 200 m is studied
by analyzing wind profiles, turbulent fluxes, vertical correlation functions and coherences among
200, 100 and 50 m heights. Time lags for the correlation maxima indicate that the phenomena
advance at higher levels for the vertical wind component and the temperature fluctuations, but
those for the horizontal wind do not indicate the clear peak. The tilt angles of the eddies ob-
tained from the lag time of the correlation peak and those obtained from the phase angle are in
good agreements. However, under stable conditions, there are little indications of the vertical
continuity of the turbulent phenomena.
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Table 1. Fundamental quantities for the analyzed periods.
Time w’ Measured
Run U1oo U y100 o 100 2{L1oo0 quantities
Start  End (m/sec) (cm/sec) (*Cem/sec) at 3 heights
4 12:43-13: 07 4.14 20 +9.8 —16 u,
6 14:19-14: 43 5.52 46 +4.7 —0.63 f, w
10 02:20-02: 44 2.89 8.5 —0.17 +3.6 u, w
12 05: 51-06: 15 3.54 5.8 —0.24 + 16 0, w
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Fig. 1. Wind profiles for unstable conditions (left), Fig. 2. Cospectra of the momentum flux at the three

and stable conditions (right) obtained by

the cup-anemometers.
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Fig. 4. Cross-correlation function between the two heights for unstable conditions.
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Fig. 5. Cross-correlation function between the two heights for stable conditions.

5. MEAFADIE—L V2R

R TREMNICEETEORNBALRZ B> Ty i 02 HEHAMBEE TR TER LI, LTHOHE
ELFBBOBBELTREDIIT, JITRBEAO2ZAMOae -y 2 Efni, 3~ YAl
2HBR BT BEBHOBEDEAETZDTLIOTHY, AN b Crixy EVAFIF 4 =2 RT b
QX{X} FRY —ART bV Prix,, Bxxy THKL L

— 5 —



442 FEKEY KB RANERE 21 5 B-1 (| 53. 4)

L r(m)+Qxx,(n)
¢X.-Xi'¢Xij
THEEINDL, 2t —LYREBBEORF—N
A=afn) BREVIZE, X2 HMoHE 42 2
MEVBERENEERS, Thbb d2/=
ndzji=f) OBRPTHLEELOND. TOF
. Ji48 JCoh % f=ndz/i OBERELT T vy b
naziy L, FEL7d 0% Fig. 6 [TREERE, XE
BOHFIIZOWTRT,
Stable e - LY ROEHFBOELR & LTRIEHEE
HER

1 Unstable Coh(n)=

05|

Jeoh

JCoh=exp (—a-f)
BLELEFVWL N B8, Zohoae dRER
HEVEER, ae—Vv RN fomE LT
001 o1 , 10 BT EEEDT. AMA0BATHELNIR
rezild W OB HERE RS & BT Y
Fig. 6. Square-root of coherence between the two LCir#3THy, BEOKFERMZEL TR
heights for unstable and stable conditions. 10T 2. ZNETORETRY REOEHT
DAY (u) &, TRIZBEALZKFERS () BT
LRBFHEPIFRLEHITE, TNFAWIORFTREOESELNTVE, BENERMPEELEBICEL
T, HIAEONEDORCEROKE A BRIBEOnTRIBELAE e — LY ROBAIBEZ IR T
%o AEOBHIEERTREFEAERMZBELTR, TAETORKRLEESLCEBERBEET LA, #
B PREEHOBRBFEBRZIN I VNI WEERL T D, PREFBICR w0 OLTHORIEX

Y REWEEZDON D,

REBRZBREOEHRAD I —v 2y, REREFHITHE L THEIVNE WL, IR R A E
KERRAM I HBE L TR ER, FREBOENAE V. BELHOREIRMICAMNITSY, Py Fdb
TLARETN T TIKRELS R ERG 21c0, AFEHOLPOTFRENLL VU EORGHTE—L Y
ARFEINTWDAEHEND B,

Jeoh
g

6. ADRNEHFDKEY

SR M OMEAMBERY 5 WO ARIEH R LEHE BN, THEIELTHAL TS, TR
HETOBBICI Y L LA Y7 — KX Y MBEAFHILEA T BHRANT S OT, FIFARERR
M@ S — 2 WD E—EOAK LR TRATNELNTWIBERTH L LBEIN TV, MIRRREEHY
T BT H B HERERS & BEEHIHEMBERO ¢ -7 BHBREDN T B, KPRHMID»
TRAHIZED 2ROICEBINEHD LMETERCL > THELND Y r — L OMEERRIEMICRELSR
TCEREFI ML, MEAMBEBCINHELY -7 RELTWEV.

WOME OHIE (a) XABBBABAME LR TENER 1 LA TROBREDT Z EBTE S,

ORI LTROLNTMEE M (o) B2 SMRBKT 22 TOROFSR L 2 30EELON 2, #o
TEORBEOKREZIOWRHIOME LR IBLBERL T2 DPMBELE LS. 42 LY P LRREED
(WELPLBTHEREL, BEeRTHRE vSe/dz BEORBRBERO 3 0TS 2HHTHIN,
—7, MOKEILBEE LOBRR 2 e~V AHBHICER TN A L BB RBERED 5. MHAR

_6___



XE + K¥E 2 KAHERE TR O EHE 443

&;x(")
Cxixs(n)

TEHFINDH, MHEALRORESLDOME (¢)

ﬂwﬂ}
2rndz

TEDTENTE S, BEBEENO a.(n) O 1H% Fig. 7 ZxiT. WBORICABBOBETIAHTR
a, DEAERRTKELELDE, HELTRL2OBEERTH B, XY TYRARI b rOE—7 OHN
BABBEMLT (n<0.02) THEEH—-HEAHEABBONDII LoD b, BEEBHIEALTIIEE
RS OBRIAR O 1 2 DBEOKERME L TRSMERBERO -7 3HBITHRE O h iAo L RkIC
a,(n) B L LABRBEHETERAR D> T LD &, Eo lidBbNEd oo
MEMEHMERO -7 0Thh bRk 2BROBEM . &, IHALYRE ZBOMBEE fAi(a,, n<0.02)
B L7cd 0% Fig. 8 KRTo MERBV—FHERLCEHY, #BOBER «,, TEbLAMEM ¢ OER
BRMOE L FHEAERYD 2H 85, ZOMTREELEHOREZOLFGRERBERFIOBEEL Y I K
EnEERL TR,

REZBTTRBOBE ZMEHAOMEHBMEBIZ I MHARIHEILRADI T LT, LTHOR
Y I/NE e

px.x(n)=tan™?

a,,(n):tan'l{

o
*w
4OF
i
he) - °
3 °
) ) 20
S 40| ':3‘:‘":
g
§‘ % Yrenln - e
g X ORY
S0 ey
I =20 : ° e o 1 1 1 1
bl et 4 0 20 40
0001 001 |y O 1 Xe (deg)
Fig. 7. An example of the tilt angle of the eddies  Fig. 8. Comparison of the tilt angles obtained from
as a function of the frequency for the ver- the vertical correlations and those obtained
tical wind velocity. from the phase angle.
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