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Doppler lidar observations of the streak structures over Sendai Airport in June 2007
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Abstract: The high-resolution Doppler lidar observations using the Electronic Navigation Research Institute
(ENRI)’s lidar (range resolution of 30 m) was used to investigate the turbulent organized structure (TOS) over
Sendai Airport on 19 June 2007. It is important to investigate the characteristics of TOS because the TOS within
the near surface layer is considered to control the vertical exchange processes of momentum, heat and other
scalars between the surface and atmosphere. The ENRI lidar was stationed on the rooftop of ENRI’s Iwanuma
branch building (16.7 m above the ground) at 2.5 km west from the Pacific coast. It performed full 360 degree
CAPPI (Constant-Altitude Plan Position Indicator) scans at elevation angles from 0.5 to 5.0 degree in 0.5 degree
increments in the day time. In this experiment, the atmospheric stability was slightly unstable, which was
estimated from vertical profiles of wind velocity and air temperature measured by heliborne sensors of Japan
Aerospace Exploration Agency (JAXA). To extract the turbulent motion from the datasets of CAPPI scans, the
radial velocity fluctuations are calculated by subtracting mean-radial velocity, which is estimated from the VAD
(Velocity Azimuth Display) method, from the radial velocity observed by CAPPI scans. The horizontal
distribution of the radial velocity fluctuations revealed the occurrence of the streak structures elongated along the
main stream. The spacings between the streaks were estimated about 340 m using a two-point covariance analysis.
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Fig.1 Horizontal cross section of radial velocity derived
from a PPI scan at 1° elevation taken from 13:01 to
13:02 JST on 19 June 2007. The positive radial velocity
indicates flow away from the lidar and the negative
radial velocity indicates flow toward the lidar. The
dashed line shows the borders of Sendai Airport.

W7o A N U — 7 HEIED R STz, FWST M OfkY
D SX EBEROHIR e &2 DRFEDSHE L0,
SFENIEEOIEIZE B L, AR X o217
7o ENRI 74 Z =254 T km Fefllcdsid 5, AR
VHEOEML Fig2 MHF7L—F 4 2) IZB8WT,
CRFERMRE A R L7z, MBI O v — 2 RN Z
N (Fig2 BAFRED) 225 A U —27 Olg a2 e
% & K340 m OEEZFFO Z & AEHERN R Bz,
A1RIE. U FEERE AR © RFIROZE I LONICT 7
A#—=LENRLITA X —LDF 2T )V Ky 7T — M
(LD X VEEMZR BRI 5RO S D RS E & o

PPl : AZ=0-360deg , EL=1.00deg
2007-06—19/13:01:15.000—13:02:15.000

m/s

03

-0.3

Distance from ENRI lidar {kmn)

-20 | 1

-0.5 0.0 c.5
Distance from ENRI lidar {km)

Fig.2 The radial velocity fluctuations field retrieved from
the ENRI lidar data corresponding to the same times in
Fig.1. Black: positive value (high speed region); light
gray: negative region (low speed region); dark gray:
mostly zero. The gray line indicates the cross-stream
component extracted for two-point correlation analysis.
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Fig.3 Two-point covariance curve for radial velocity
fluctuations as function of cross-stream displacement.
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