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Observation of atmospheric boundary layer and entrainment zone
using a high-speed data processing Mie scattering lidar
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This paper describes a method for observing atmospheric boundary layer and entrainment
zone using a Mie scattering lidar with a high-speed data processing system. Using the high-
speed lidar it was observed that the aerosol concentration at the top of the atmospheric
boundary layer changes rapidly. The results show the possibility of determining the bound-
ary layer height and the transition layer thickness from the variance of the lidar signals.

1 [FLC®IC

AL A IV =T e S NVBEOBESME PL—Y—L LTKGERB LSS E LR
»BHET. BEEGEREE T A 42 L3RS AShATERB O B B LSBT T
e, TRET, ERBIRNCIRT — Y EHEEAEREOBEZ CHROBEOREINICEH SN =T —% %
B&ETDIHANENoT, LI LBRL, BEOHESOLEEE DR ERoN— FF L R BED
EINZ X »> T, BEEEO/NIWKREDT —F ORES, UV TAT A ADT—F ZAEBREE <
HHETEBRLIWCR>TE, FI T, AETIE. TRETTo CEHEBENBRRBICRBT 35—
FEB/FEEZBERFLE, ZZTH, 1I0BDHARTRELEF—22AVWT, KEEABLEEE
DORBZIT, ERECESTIREL LV BEBES 2RI L 2R, ZhHORKRIC
ODNWCFTA/ T EDRBET T, £, =T Y LVBEDRERZBIT T2 LITL-T, B
BEOEIPRD LNDAREMEETR L,

2 SAF—IRT LA

A L2 I —HELT A 1% BRI T 59325 U FRIED Nd:YAG U—¥F— (HA1: 50mJ@532nm,
100m.J@1064nm, R L 10Hz2), ZICEESE (E:35cm) TEHL, 2 ER (532/1064nm) 5
BELUMRNEARMEE (532nm) & APD & PMT I2X W BRESICERE, FUFLEIREPCO
*E Y CHBESMRE 6m THE 24km I TOEBEREZ IO REBEECTRELTWS, ¥EiL,
REOFFNea T FICRE L, 24 BREEGEERNITZ S,

3 KRERBOBRHAE

RIEFE LIREEOREIZ, 532nm O 27 o Y VBEOEESHH»LAMICTT 1
INVBEDRY T HEEERDI, =T VREDRAOTAEEELRDHFEL LT, EFLL

-99-



7o EAE (NCG ; Normalized Concentration Gradient) 2 &K R; TOxX7 o Y AREY C(R;)
ELTRAICL VY RD T,
C(Ri+1) — C(Ri-1)
NCG(R;) = — 100(%/m,
CG(R;) CE) B —Ri1) < (%/m)
SEIDBHTTIE. NCG ENBEZ 18m UL EICE-> T 30%/m B2 2BERE=Ta VBE
DB T EEEL L TR,

4 HERAKR

B THLWV] T X BBBHHE MR02-K06 Leg-1 © 2002411 A 22 A~12 8 12 A, k&2
E. B 138 ETCORBEBRERIL. Ry FS5—1—¥F— SVFUTFEOKREK - HEOETE
BIRERSN, 74 ¥ BB bHFETITo 72,

11X, 12410 B 8004 (UTC) 26 1 B0 10 BHRE O T v Y AVBEDORE - IFE
STOBWYFREIC, NCCRIVBRHEN 2T u Yy VORBERBOTIBESZBA+HITRL
TW5, Shiz, RESNERES T, RERELZBRTREATVS, £/, 88284 (UTC) i
BERSINT=T DAY T L BEAL L BEDREDA &0 B (BE A/, BALA/) TRFRL
TW5, (EROHEE TRAL L BED BBIIER, ) TNOORE LY. NCG TRE LBENER
MOWEREBLCBEORITIEEL I —HLTEY XEERE EHREEZEXTNDZ L
DHEID LN, EHIZ, ZOBARBFE TOBBBE SIZ. BEZ 150m THBD EBEbIh 3,

MR02—-K06 121008 (UTC) Sonde 08:28 n= 375

1200 - @O
1000 8
E 800 63
—— S
= -
© 600 042
T A
400 0.2
200 0.0

0 10 20 30 40 50 60
Time (minute)

Fig. 1: 1 hour of time-height image, NCG point (+), Humidity (left line), Potential temperature
(right line)
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