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Streaky Structures over Fukuoka Plain
Observed by a 3D-scanning Coherent Doppler Lidar
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Abstract
Streaky structures over the Fukuoka plain were investigated using three
dimensional (3D) wind observed by a 3D-scanning coherent Doppler lidar
during October 2017. The streaky structures were visually classified from
the Plan Position Indicator (PPI) scans at elevation angles of 0°. We derived
horizontal wind direction/speed near the ground by using the PPI scans at
an elevation angle of 0° under partly obstructed line-of-sight conditions,
and investigated the relationship between the occurrence frequency of
streaky structure and the wind speed. A higher frequency was observed
at higher wind speeds, in which a strong wind speed was observed at both
synoptic and local scales (such as sea breeze). We also investigated the
boundary layer height and the spacing of the streaky structures and found

a linear relationship between the two over the Fukuoka plane.
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2.1, BAIFE

AWFFETIEREAS: A fiUE L (33.549 °N, 130366 °E,
W R 56 m) ITRE LT 3 RoeERER e —v v
MRy S T—F 4K~ (ZZEHEHEED) 12X ) SN
FUOFRy 77 —HEOBMEITo7:. Ry 7I7—54
X—DHEAE%E Table 1 12 DT, Ry TFI7—94 K
—i%, RKHFIEANVAV—F =N BEL, =7u Y
WRLT 2> b DR % 3245 U CE B B B o % T
T2, WENRELLZZ 7 u Y VR TIBEILTWD
BeE, REEENZOBEEE IS T Fy 77—
HER S RO, RADOWIIZ L > THEIIN S =
7uaYVKFOBEERE ZEFRIIL, ZA%EEE LT
BT 2., 7, ZERF/BOBEIZRIED SN
TEIND, HFEE L THEE 1.54 pm OFTRIMREDO L
— ¥ A5, BT O BIN #3200 TH 5.
AHFSE T3 FEEE D ARBE 60 m, TRORIRANEERE 12 km 12
WELTCBMZITo 72, Bllle— FiZ, AEET
FHLA % % > %47 5 PPI (Plane Position Indicator) &,
T3 AL A [ E CERIE T O X % ¥ > %17 5 RHI (Range
Height Indicator) @ 2 f#fH25% D, P 0°, 2°, 10°D
PPI Bl & 5415 0°, 112° @ RHI ##ll %47 - 72 (PPI
0°, 0°, 2°, 10°, 0°, RHI & 112°, 112°, 112°, 112°,
0°, 0°, 0°, 0°). A ¥ % > DEEHE X 3 5/ [\IFEIC
FE L, 1 B QBN E Y 2 BEIZ, PPIE 2559 3 4,
RHI Bl 2549 1.5 ¢, 8Ll 1 941 7 v oBLIEHIX
LTI 300 TH 5.

Table 1. Technical specifications of 3-D coherent Doppler
lidar system

Laser DFB-Er doped fiber laser

Wavelength 1.54 pm (Er. Glass)

Pulse energy 1.0 mJ/pulse

Pulse repetition rate 4000 Hz (average power: 4W)

Pulse width 200 ns

Telescope diameter (effective) 120 mm

Range resolution 60 m

Measurable distance up to 12 km (200 range bins)
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Fig. 1. An example of streaky structure observed by 3D
coherent Doppler lidar at Fukuoka Plane (on 3 Oct
2017, 13:47) in a horizontal section. Colors indicate
Doppler velocity (m/s) , where warm colors indicate
flow away from the lidar and cold colors toward.
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Fig. 2. Time series of wind direction (counterclockwise from east) /speed derived from Doppler lidar wind observations at

Fukuoka University (33.55 °N, 13037 °E
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(Figs. 2, 3).
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Fig. 3. Scatter plot of surface wind speed observed at
Roppon-matsu (130.38 °E, 33.58 °N) and wind speed
derived from 3D coherent Doppler lidar observation
at Fukuoka University (33.55 °N, 130.37 °E).
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Fig. 4. Time series of wind direction/speed observed by 3D coherent Doppler lidar at Fukuoka. Streaky structure is shown

in red stars.

3. BR-FE

Fig. 4 122017 4 10 A D& - FuE, R~V — 273
HEoORRINE RS, Z OMMIZALE & B R 25 5=
LTwiz (Fig. 7HOBER G5 bR TS 2). 22
~24 H®29~30 HD X > 1z, 10 m/s PLEos#)E (b
JR) AHABLEUEDS & L CHEBT 2R D D, Z oM
A MY = EESMFEL CAHLNS, 1HAF— v
DOEBICHEH LK L oA HEL2 R 2 & (Fig.
5), $RTCOEMHTA MY —7fE»FHEEL TS
A, 15K 6 18 RRITHR, 5 KED & 7 RRITHB/N 3
L0, flziX10 B7 -9 HOWRRI* A2 L (Fig.
6), W~FHHTHUN, FRIBKO 1 HEMOZES) 25
BLTWw2, 201 HEMOZEE) IXEEEIEER IS
LTHEY, TROMAITEBREEZ b, ZOWER
BIRFIZA Y =7 fERALNS, 1212 L, ZOD
JEGE DI AAE L 6 m/s FEEE TH D MRBIBUBETRL &
T/NEW, Fig. TITA b Y — 7 AR 0 BGE O BEHE 5
xR T, HEIKEVCKRHZEAR b)) — 27 OFAHE
BEL, FR1ImsUTFTEA MY =2 BRELTY
ZTW, ZHALOEGEE R N Y — 7 fHEEoxeid/AKIZ
2 (2013) OHEGESTHEIN TOBM OFER & —33 3.

Fig. 7IZA MY — 7 AR ORI OFE G 2R,
Fizdua GEER) ErmEE (FRE) % HELTE
D, A M) —27EESEHETHAEL TV 2 DI
BFCH 5. Fig. 8 1A b Y — 7 kg & KREBEAE = B

Oct 2017 (Fukuoka)

I
L
.,

=y

]
I

m Z S om
.
-

O )

o o o 5

Fil FETEE PR P
I

5]

(=]

Wind speed [m/s] Wind direction

— i : -
e VOO SO e
. : . s :

7 8 9 10

Fig. 6. Same as Figure 4, but during 7 - 9 October 2017.
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Fig. 5. Frequency of occurrences of streaky structure in local time during
October 2017.
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Fig. 7. Number of occurrences of wind speed (left) and direction (right) for all
observations (dotted bar) and for streaky structure (gray bar).
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Fig. 8. Scatter plot of boundary layer height (km) and spacing of streaky
structures (m).
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