TR K TR KA FERFTE R 5 64 75 B
DPRI Annuals, No. 64 B, 2021

ITHLOXRRERBICH T DEELE

Wind Variation in the Atmospheric Boundary Layer over a Plain
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Synopsis

Wind variations in the atmospheric boundary layer (ABL) over a large plane were

investigated. The data observed by a wind profiler and a windmill anemometer at Nagoya

Local Meteorological Observatory of the Japan Meteorological Agency were used for

the study of diurnal wind variations in the season of autumn. In the daytime, the

decrease of wind speed in the morning and the subsequent increase of it in the afternoon

were observed in the ABL. At the surface, wind speed gradually increases and attains a

maximum in the afternoon. We infer that downward transfer of momentum by the

convection and turbulent mixing cause the wind variations in the ABL and at the

surface.
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Fig. 1 Map around Nagoya Local Meteorological Observatory. This map was made by the software

“Kashmir 3D”
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Fig. 2 Signal-to-noise ratios observed by a wind profiler at Nagoya Local Meteorological Observatory on 16

September 2019.
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Fig. 3 Wind directions observed by a wind profiler at Nagoya Local Meteorological Observatory on 16

September 2019

WRNT, T4 K777 A 7128 DKERED
BLUAE B A Fig. 4\RT. ZOAKFREEIL, JEO KT
&y, ALK OBNT -2 Lo AR L TELRTE
LD THD. Fig. 4% R 25 &, Pt o5H404y IR
DWFFRTIZ873 mA> B 1747 moD & 5 T JE I 78 78 VO E
NERTED. HHEBERRNDIX, 6FF500 0157
B DBFRIIC IS 1T % & 873 mT, MiE16.2 ms HTiE L
TWa., 2B, ZOREL, s K7rarryA47
IR0 BR S -2, 2RETORREETH
5. 0%, EFFIEICIZTN S OFETOmEIT
F< 7o TWND. D%, 15SFEIDY, K TE (291
m) 2°5EE1455 mE TOE S THEGENEL 22> T
WABR, FHOBEOBIET — & 13118854057 LI
‘BohTuniaun,

Fig. 5ic#i b & v 4 o FF a7 7 A4 T4 0E & E
BT 2RO Eb &2 Rd. H k(B
17.9 m) TOREHIL, HFIZBWTFEIF 26 %

T TS > TR Y, 161204575 5304 DFER
IR EE 4 ms T L TV A,

T4 RTBT A ZIZX BN OV T, Fig.
SICEBES582 mA B 1455 mE T4 BE T o EE [
BlbzEmR_LTWD., Z05hH, HEESS2 m, 873 m,
1164 miZIB ) 5K FEEGEDOKF (L& 7LD &, il
FITEGEN < 72> CTWLHIAN B D 28, FHicie
S THEBEABML TS, ko REEMZONT
&, Bl 21X E 873 m T D JEGE T13K540%50 7 55057 £
TOFMTTI2 m s ' THoZDR, 17830455 540
ORI BWTI32ms ISELTWS. £/, £
O O EEROREZIITHOREMICB W T/hE <
RoTWND.

FRRD1164 mETOEmE LY EEDOFEE1455 mT
X, FRITPICEC & ICEERTI 2508, o
FE LB T T O 17HR4055 DL I JEGE 23 850 L C
W5,

Horizontal Wind Speed (ms™)
15.6

14.4
7% T T T T T T T T T T T T T T T T T T T T T T T 13'2
~ 6000 . 12
£ 5000- 1 208
+~ 4000F — - | "l m LB " 4 .
" 3000t T “m T — -] 253
o 2000_ | - E . n 7 6
= I e ] . 1 =48
lmg 1 1 1 1 1 1 1 s 1 1 1 1 1 1 1 I. 1 ..!I? 1 1 1 1 1 3-6
0000 0400 0800 1200 1600 2000 2400 %é
Time (LST)

Fig. 4 Horizontal wind speeds observed by a wind profiler at Nagoya Local Meteorological Observatory on

16 September 2019
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Fig. 5 Variations of horizontal wind speed at the levels of 582, 873, 1164, and 1455 m observed by a wind
profiler at Nagoya Local Meteorological Observatory on 16 September 2019. Horizontal wind speeds
measured by a windmill anemometer at the surface are also shown.
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Fig. 6 Vertical profiles of horizontal wind speed
observed by a wind profiler at Nagoya Local
Meteorological Observatory on 16 September 2019.
Horizontal wind speeds measured by a windmill
anemometer at the surface are also shown
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Fig. 7 Variations of horizontal wind speed at the levels of 582, 873, 1164, and 1455 m observed by a wind
profiler at Nagoya Local Meteorological Observatory on 6 October 2019. Horizontal wind speeds measured

by a windmill anemometer at the surface are also shown
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Fig. 8 Variations of horizontal wind speed at the levels of 582, 873, 1164, and 1455 m observed by a wind
profiler at Nagoya Local Meteorological Observatory on 27 September 2020. Horizontal wind speeds
measured by a windmill anemometer at the surface are also shown
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