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Abstract

The error in DIAL measurements caused by the fluctuation of aerosol backscattering
was quantitatively analized using the data of the NIES large scale lidar. The alternate, two
wavelength method with a 10 pps laser is sufficient for ground-based DIAL in the visible
region for measurements of pollutants in the atmospheric mixed layer.

1 @RUoIc

BV AEBZERT CIIERTIRIC BT A RBEEE D NO, D#EHEBRN* B & T 5 ESRINL — 9 —
L—#%—(DIAL) Y AT LD LT > TV 5 (REER X -2), FRL TR I OEBOREHC
7o ThT o7z, DIAL BIR DBREDERNZFMICO>WTE L O THET 5. I DIAL #lEC
BUID 2RV EBZONBMEL 70 U NVBESAORBELISAEL 2REZLORBIIOV

1. EZAERERR KABEL 7305 FKREAEEA HETE/NF)I16% 2
Atmospheric Environment Division, the National Institute for Environmental Studies. Yatabe-machi, Tsukuba,
Ibaraki 305, Japan.

2. BEAERRER B T305 KBBRIEETS HEAT /NI 167 2
Engineering Division, the National Institute for Environmental Studies. Yatabe-machi, Tsukuba, Ibaraki 305,
Japan.



AL

THERT 5o SOMBEIIDWTIRLET ORI (A - #174, 1985 ; Sugimoto &, 1985) C b i~/ 7,
ARLTIIERWEHERLITV, BRNE ST 2B 2EREOFMO R E X b,

2 ¥ R

L7 NVOEEIC L 5 DIAL BIEDRZE % Fli§ 5 20 CEVAEHEFTKBL —¥F -1 -
¥— (K5, 1982; Shimizu &, 1985)ICK DBIEL /27— 2FIH L7 REL—F—L— 45—
ERVAEAIZBED SN A& L, T7 a0V OBRESAOLEHELHEY £ 5 IS LT
EB7-DThb, LHIORILHEA - ¥4, 1985 ; Sugimoto &, 1985) T~/ FEIZHEVy, REIL —
F—L - F—052m BTV —F—-L—-F—-FEOEFNFLDI 3 v b % DIAL IZHIFEIZ BT
% on, off DIES ¥ R4 LTDIAL (281} 5 L RO BT VREIHET 2 b D% M8 L7,
SOBE, 1EEDL—F—-L—F—F -3 2HATVEDT, BERIPO L L, BENEI
BULBREWERFMT A ELATESL, 12.5pps THELA-T—F%2navy bBEIZon, off DfE
FEARLTIEIZE D 2BERYBHRBICHLET 2B B3 E,

3 EREEE
DIAL BB W TEEIRRD L I IZFHEEN 5,

N(R)Zﬁln[F(R)] (1)
DI, LUMEOEBARARE, o, EMRRTR, FR), fR) KO L ERENT
w5,

F(R) :foff(R)/fon(R)
f;(R)=P;(R+L)/P;(R) (i=on, off) (2)

P(R) 'i 1/'—"’):— L — y”%ﬁ%%’(‘*&)bo
BENR) ST 2BEE—ROEMUTRDL H ICREND,

(ANR)/NR))?=[1/(2 a LNR))}*(AF(R)/F(R))?
zconSt[(Afon/fon)2+ (Afoﬁ/foﬁ)Z_Z(Afon/fon) (Afoff/foﬂ)] ( 3 )

Thbb, NR)IOHT 2BEOHEEYBRBEBANOEKEFEEZAIR) OHCHBEREKICL - T
KENb, DHIORIL A - /N, 1985 ; Sugimoto 5, 1985) iV K O OE#l7F— 7 2 AW T
FHELAFR) OECHEBEATR IR TS, T2 TiHAF(R)DHCAHBBEBICHEEE Y LTt
OTERMLZERET ) CITRHCHEERTEE S (A) 2R TERT 5o



LTS NGARE) & EFRIN L —— L — ¥ — Dk

s(ay=af# Aft—An /f (4)

B1RT &I S (A DAL= 0 DIBFLSL L b exp[—a At] DB TIEBICL KBTS
B ENID ol At=0DFHICWHL a v VI AXLEDT VT ABEERTHEIN TV D,

I R ! I LI

S
(x10%) S
af(t) af(t-at)
N - .
o) f
4 —

S = b exp(-aat)

a=0.095 sec’!
b=4.0x10"%

2 -
9/26/85
'L R=08km i
L =0.2 km
0
o]
@]
1 ] ] L 1 i |
0 0 1 10 100

at (sec)

K 1 EERISRD S o—1fl

Fig. 1  An example of the experimentally obtained § as a function of At
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Table 1 Coefficients a and b for several examples

a(sec™ ) b
aerosol 0.095 4.0x10"
light plume 0.10 3.5X10°
cloud 0.11 3.0
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Table 2 Specification of the NIES NO: DIAL system

SQUARED ERROR

Laser

ND : YAG pumped dye laser

Output energy : 20 m]/pulse

Wavelength | A ,,=448.1 nm

A oy=446.6 nm

Telescope

Diameter . 50 ¢cm
Transient recorder

Accuracy . 10 bits

Clock rate : 50 ns
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