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Abstract

The present paper describes the construction of a compact laser radar system, which
aims at a continuous monitoring of the atmospherie mixed layer development.
Confining a target to mixed layer heights, the system could be greatly simplified and
made an automatic operation possible. In the present paper the principle and the details
of the new system are presented. Signal-to-noise levels of the system are compared
with theoretical values. An example of 24 hour-measurement is also presented, which
shows that the laser radar system can provide a distinct aspect of the mixed layer
development during daytime.
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Automatic Determination of Atmospheric Mixed Layer Height
in Routine Measurements by a Laser Radar
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Abstract

Present paper describes the newly-constructed laser radar for routine monitoring of
the atmospheric mixed layer height and shows the results of thirteen-day experiments
in the summer season, which revealed the growth of the mixed layer on sunny days.

This laser radar was designed to function as a routine monitor of the mixed laver
height and to peint upward only. Vertical profiles of aerosol distribution usually have
distinct structures, that is, the aerosol density is higher in the mixed layer than in the
free atmosphere above and the abrupt change of aerosol density exists between them.
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This means the mixed layer height can be inferred from the aerosol density profile.
The laser radar detects this aerosol density profile and the height of abrupt change in
the aerosol density profile through data processing.

In the present study, the height of the abrupt change in the aerosol density profile is
determined cbjectively from aerosol density gradients normalized by local aerosol
density.
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Abstract

Mie scattering laser radar has been used to study the structure of the convective
mixed layer in optically clear air. Two-dimensional image data obtained by scanning
measurements (PPI and RHI modes) have been processed using edge-enhancement
techniques to display distinct structures within the convective layer. The structures of
convective cells penetrating into upper clean air were very similar to those obtained
previously by sodar, radar, and FM-cw radar.
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Ahstract

The present paper describes the observation results on the spatial structure of
atmospheric planetary boundary layer (especially, mixed layer and transition layer), in
which the NIES large laser radar was used along with other meteorological
measurements. The laser radar was operated in the PPI and RHI scanning mode and
the image data obtained were analysed after edge enhancement processing for spatial
structures of mixed and tranition layers.

The results show the time variation of the mixed layer height and the vertical and
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horizontal scales of convective cells in the transition layer.

The mixed layer height reaches its maximum at about 13h, which follows the sudden
rise at 9-10h after the gradual rise during the early morning. The rising speed is 100
-300m/h in the period of 8-12h. The thickness of the transition layer increases in the
morning hours and takes a constant value thereafter. It takes about 200m at Sh and
400m at 11h. The ratio of the thickness of the transition layer to the mixed layer height
is about I in the early morning, and it decreases to 0.2-0.3 around noon.

The horizontal dimension of the convective cell structures in the transition layer can
be observed from the PPI and RHI data, which shows the average diameter of the cell
is about 300m at %h, 500m at 10h and 700m at 11h. The aspect ratio (the ratio of the
diameter to the mixed layer height) is about 2~3 in the early morning and reaches
about 1 as the mixed layer develops.
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NTB, AL AV BR, BOBT v 2 ADHEET, BEENOMERLEET 2R
OEEL, BEENOWRES 0—5% 2502 L 2 BE oMY T2, £/, BB7 7V 2 A
DENOBEIRZ A A PEORRIZAET 5, FTRTERL - BREEoHEMIZ, Deardorff
SMPEHFEL LY LA A EOHEME-BRLTH), BRBRIEORT7 7 v 7 A0EMIZ—
BKyZrEisnsd,

BEEEAORERS, YFOBE: CHRESCIVEEL WA 2R, K2 RL: RAIES,
Hovi, TARKTyYIYNAYRAAY ORFVRBLEES 2ORANE LS TED, IO
Ty VOFETIREHEREIZ, v4abb, H5THAKEE 600 m~9%0m O, BEBENE L
IR ORTT 2EKT, BBE, LRIV VA A IBEELLIENTED,

EHOBEREIHL SR LEBEO LIORE H, FTROBE (BEBEE) HE, vy
OBHET BEHO LW Z, TREE 2L OBFEH 6 R, H, ZiZ20TiE, Ty V0T
Mg ZORAMO BEL L (BESHY s h, BEry YBERIEY) oz, B




IRV Y- - L 2 ERERROASESRORE

(m)

ALTITUDE
3
3

5
‘R A N G E (km)

®5 H2oEGNL THESROBRIEIIRFEERL

BHBRSTEN, ZOABKELKIAMONR T3, ELLTHEO—BITEY,

1000 T .
E >, .. :‘E' -
.
£ so00} ¥ £l o
-, L ]
00 ) 500 1000 © 500 1000
2y {m) Z1 (m)

M6 BBELTRSBEH, Hixy POHEEREH Z, ZOBF

3.2 HEWAHMET -2 0lir
FERTRBSFMEEO I 5, £HEOBR» -7 1980410 F 238, 1981118108, 12HD
TS DO TRLEREARS, 203 MR, Bk 3 s UEHNHEH, @itk
BTRSBORESEF s v,



EERL

BIERO /A SVER» S BOELC RN 3 HEEIROEB Y THD, 1BIFE WA 23 HIE,
5 B§—10 B/, 300—800 m O THESE, B -UBOBOERY & FE~ADEIL, 11 FF—13
¥, 700~800m L EDOBBEOFETH 2, 1981 F 11 B 10 Hid, 7TH—9BFOMD 150m LD
of U D3 R B A FTE T %, 19814 11 A 12 Hid, 8 BFE T, 150—500 m iz @ mE, 9
R A T, 1000m (68 ~1250m (108 $£#ER L7, FTTRASHEL T
3, '

BOroZELE, 1981 F 1L A 10, 12H0MABR, LEC2BNLRERARSh A, 36/
b, WE, J{RoNZBHMGERORE, BEBORENBRENATHE (B7),

o)

20

2000 zz\- 23 0CT.1980

- —
w 1 \\ |~
[
'?"300 ol I————é g
= 14::_‘“\_,
b ‘—)‘\ N/

12 L‘_—‘I‘-—\-__

TR

3 s 2 13
T ' M E (JsT1)
(a} 1981 10H 2318
2000 % \ 15 10 NOV.1981
E 12 —
w
[a]
o J
+ 1000
=
m%
8
0 SL _h‘ﬁ) J, L,

6 ] I * 12 ’ ! \IS
T oM OE Qs

() 1981&% 117 10H

7 BEBEAER D ORL O s ERMZEL



F-fE YL A BERBO XSRS BOBR

2000 R 12 NOV.198}

{m)
/

/M

%
|

ALTILUDE
g

[+]
w
m 3
I

© 1IE11H12H
7 (o0%)

H8, 9, WEREEAVEBBBOREEORMZLEZRL Ta, BRBOBBMIATETESRL
REELSEELLZLOT, HPOHBEEBEROL - TREBSHEEBAFLOTH S, EHC
INTRGEREEEEBOTRAELE Ly, Ch ki, SHAME Y, FiibdeRAESE
WLERL, BESOmMBECET IRTFAREATWS, £72, BREBOE & 0Lk bR, )
Sy,

15001

23 OCT.1980
€
000 - ‘~ _______ =

. ]

: , paE_

> ", -

- P

— so0f 0 .

« ﬂ ,
0 1 A 1 1 —_— 1 J
8 9 10 T 12 13 14 15

T I M £ (JST)

8 EBBHHH, HOWMEL (1980510 A 23 H)



| mEE,

150 10 NOV.1981
E
1000{
W rd
9 .
- -
- .
- o -
~ 500 { i -
< l .
’
s
td
L2
i
i
1}
0 1 . 1 1 1 i 1
8 ) 10 T 12 13 14 15
T 1 M E (JSTY

X9 EREEH A, HORBEZEL (1981F11H10H)

15007 12 NOV.1981

(m)

10001 -

ALTITUDE
wun
<
o
~
\
by
i.‘_.,.l
!
—
‘\ ~
—

fs] i 1 1 L

)
8 ] 10 11 12 13 14 15
T [N E (J5T)

10 BEREGHHE A, HoORMZL (1981F 115 120)

11z, 1981F 11 A R A 2WIEREBOBME L b, #4Y—> (1) THRALRA
r3mheRGBEERORE, RESTFOLET 2BREROEH, 24 v - (1) THBLE
SELET (EEEB) OEIBRE, Rt}'ﬁiﬁiliv—*f~v—7‘~l® THI Gt BABSEORM
ElepRashTwa,

ZXTHAY-2 (1) ORMERER121TF7T, 24V —> (1) i, BEEMCBT (50 cm/s)
SRR RE, BEOBBATILOT, M 12 CiiM, HBBRELTFELTYL



F-HELV - —F - 2 REERO ARRESBOSEH

1500"
12 NOV. 198|

E

1000}
w
[=]
o )
2 t l
-
" ‘
< o0}

% 8 3 0 N 12 1

T I M E {(J5T)

11 BEaEE, EBEEEORMEEL
2IT, BRI, KB~ — L — 512 2 5 BB BORE, @I HE L —F—1—
F-CEARABBELTT. AR, REAHSCROLELBHE, BB

SROTBBEOWE, SMEL1 Y- (1) TEMEALEBEOBERH LR L
Twd,

S. H. {(g/kg}
3 &4 5
300 12 NOV. 198
B:01—8:12
— . °
E
L[] Q
W 200}
o . @
jom } . a
" o
- J o
- 1 o
g : :
b o
« 100} L, * .
) 0
i -—
» { o
[ N o]
.
T [«]
i o
1‘ o
H e 0O 1
270 275 280
P.T (K)

K12 A4v—> (1) k380 (O), HE (@ DHEIT




WEFEIL

5, #DMOBLIOREET — 7 THREMTH L8, LEOS/E, BEBRT-RHEL, LET
EoTBY, ZoHMERBsLEEIERT, ZhiaHL T, RIoafIBEENTES,
EZETHEw, UL, HBOMRCHE~Z tEBEBRORGOT 6D EMNKREC, &/, BSEL
WTHeLRELERELV, JOEBO—E, EBKL Y ~OBERORBHE LELDL
na,

Bl12 WRETTRUL &5 12, tBAED S REBESB o cH T 2 BEE BB L, X
7o, MAUARED2OTRBMIIROXEVEIIZESBRAELART LB TES, &2, &
DEZ3CLTHLRAREE, BEEEENH Nl tREnTw b,
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a) BRERE (m)

£AAR Bzl 8 9 10 1 12 13
1980. 8.11 - — - 550 550 550
12 - - - - — -

13 200 250 600 800 - -

10. 4 - 170 230 580 580 -

6 - b - - 1,150 1,230

8 - — 200 410 520 600

] 100 200 480 1,000 1,080 1,170

23 - - 300 450 660 790
1981.11.10 — - 380 600 - -
12 — 80 230 420 750 -

b) MWEFE (m/s)

£HY mExl 8 9 10 1 12 13
1980. 8.11 - - — 1.62 1.62 1.62
12 — - — — - -
13 0.94 1.14 1.63 1,85 — —
10, ¢ — 0.87 1.04 1.47 1.47 -
6 - - — — 1.71 1.73
g — - 0.94 1.14 1.21 1.24
9 0.58 0.90 1.32 1.76 1.79 1.70
23 — - 1.11 1.33 1.49 1.51
1981.11.10 — — 1.10 1.34 — —
12 — 0.30 0.76 1.18 1.43 —

¢) BEBRELE (m/h)

£HA FERH 8—9 9—10 10—11 11—-12 12—13
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12 — — - — —
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U EABEBEOTE T2 L0 TRLTWS, Bl ik itid, 98~10RE» 5880
BABEESLRL, BRERICERKKEL TH
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HoBEE L iE, BEBOE 2 H 21 50~100 m?, 150~200 m?®, ~100 m?"7 £oi8E
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DLEDER BT 6. FRIFOEBFH, LOBENC H 2, ZE—EEOE Y s 21
rewiz, LoMitEY), 1BETHLH, BEEAEOBME L Ed L, 0.2~0.38E Ly
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M2 oRFEShs &3 2BBEROLY oY VREDSHEE, vy VoER, BE
BATE»SIS Edo TS B /B EMOREBCEAL T RRERL T2 EHELS
ZENTED, Thid, V—F—L—F—tr3PPIAxr VEIET—SCRONZ LA HEEDLS
LhH2 I EMTES,

174, MA1LYTPPIAF+ v E—FTHELLLO (181E11A12H, 90 T
TyPrunyAAY FOREVEREREL TwA, BRARE VY —F— v -5 6%E~ 1 kn
559 km, N3 kmDSHEAS km ODEABOBRETH 2. MA%E L.V E>TLELEDE, ¥
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Modelling of the Development of Atmospheric Mixed Layer and Transition Layer
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Abstract

A new model is presented for simulating the development of atmospheric mixed
layer. Combining the zeroth order jump model and an empirical relationship on the
transion layer thickness, the model is constructed where a heat flux profile is also
newly proposed. In this model, the entrainment parameter, which is defined as the
maximum downward heat flux to the upward heat flux at the surface, is expressed by
other bulk quantities as one of the variables.

Comparison of the simulation results wth the observations by the NIES large laser
radar shows good agreement in the mixed layer height and the transition layer
thickness.
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Diffusion of Aerosols in the Exhaust Gases Observed by Laser Radar

Yasuhiro SASANO?, Nobuo SUGIMOTO!, Ichiro MATSUI?, Hiroshi SHIMIZU,
Nobuo TAKEUCHI', Masayuki KUNUGI® and Tsugue MIZOGUCHI?,

g &

COWMETE, f-HilV-Y—r—F—EBEviiEe o O HEIESEE A A DS
F— OB 2V TRAT L3 GERICM U TEAT, A FMEE IS mmiFz v —
F— L — ¥ — TEEEA (A 1.5 m, BRISBERE0 5B 2 1To7 L 23, BTH
MEEXENI 72 VOFREOBMEL Ay - sz oz, ZOBRBEERIZ,
ZEMFERAECHR E > HBEOREROMREC—HL (R ha, =72V LZES T,
z oo A ARG H B LRI RO PRE AT, B, SRE-23
CEMTFHANG, FIG E&Hyiarv—yva yEFNVOEERZCEWT, BEHROMK
HEERTLIENHETHL,

Abstract

A Mie laser radar was used for observing diffusion of exhaust gases from motorcars
running on a straight road over a flat terrain. Pointing the laser radar horizontally to
the road at a right angle, time-range distribution patterns of aerosol concentration
were obtained, which showed downwind transport of aerosols. This aerosol
distribution pattern reflects the traffic flow intervals which is controlled by traffic
lights at the intersections. Because of the intermittency, instantaneous concentrations
of exhaust gases, including aerosols, are possibly some times higher than those
averaged over long time. It is necessary to take into account the traffic intermittency
when constructing models for simulating diffusion and reaction processes of exhaust
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Spectroscopic Properties of NO, in Visibie Region

and Application to Remote Measurements
Nobuo SUGIMOTO!

E g

NO, QsPEFHAIBEIC DWW TS L, RWFEAH TT > 72 NO, O /R 0 RITH o #7417,
H U radiative lifetime @ WEB D2 WTRE T 5, 7, BK, Fua roXNEELE
Vi NO,DEREFH A~ DI BT, BNA<Z7 FAOEES, BIRERDREEE
M, BOROI LY F L EnSE U SMES BRI ERT 3,

Abstract

Spetroscopic properties of NO, were studied. Several absorption bands of NO, in
blue region(*B, —*A,, *B,—?A,)were rotationally and vibrationally analyzed by means
of time gated excitation spectrum and fluorescence spectrum. Also the radiative
lifetimes of these identified levels were measured. The absorption and fluorescence
properties of NO, are discussed in connection with the application to differential
absorption lidar and fluorescence lidar.

1. L®i
NOREBRLAREEMBEO—DLL T, 2ORESAONFNZHENEEINT WS, I EH
T, NOLRETIhEBAEHNETHLM, MEFATy 7OFRRYEL LTEETH L. 12K
BETE, NOL X254V DEBaRIC 5T NO R LG B+, J0880x
EIFHLETEFOBERNENEETH S,

FERRX T, EHRRy—F— L —F—, Tk —F—L—F—Rickh, wanzindk
BT T NO #:ERETHT 2 AE E 4 3 NO,O SRS cBET 2HE B LEOMES DL
TRET 5. NORZ OANEME SR CEET, TREOR~7 P ACEERT 2 BRRED

1. ERrAEWE KEBRES T 305 g EFEES e
The National Institute for Environmental Studies, Atmospheric Environment Division, Yatabe,
Tsukuba, Ibaraki 305, Japan.
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2. NO,MBHEENARNBE

NO R SEFHFTHI L bohbs T, ZOAXRFENMERBD THETH S, TRET, NO,
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BHEBWELI E, 4.Hanle 1R TR S 7 coherence lifetime #4 radiative lifetime ¥ &% 5 Z &,
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®1 NO.OKRT v B
Gillispie & #» & 5| {%,
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F1 Ab initio ODHEI £ 3 NO,OHFEHK
Gillispie & (1975) W & 2,

State Telev) Re(A) feldeg) w, (em™) w2 (cm™')  p.(D)
Ca, 1.84 1.27 110 1360 798 0.05
BB, 1.66 1.20 180 1162 960 0.00
A B, 1.18 1.26 102 1461 739 0.46
XA, 0.00 1.20 134 1351 758 0.37
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THETREBIFAESNTWL 20T, Douglas & Huber iZ X - TEHEEO BT TH LI =20

B, i F{(Douglas—Huber »¢ > F LI 5} &, Stevens—Zare < Brand &2k - THEfiah
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(zc) 237 U B HEGL D radiative lifetime & D #3728V 2 E IR WF 8149, Hanle $18 T
Bond: e BINERD S BB o LD RER LABETH S0, LRV I v SO L
BFSH2DTREVHELIEIZIELELGN LI THEHY, WEBOHEHT g
ZANTWIEL,

RETTIR, KRB TIT» % NO,DARFHFRC D TR 3,

3. NO,UJVHBRRARS P LOBKE TURFGORE

3.1 FEaUVABERRS ML OBRT

HIBE TR &I, NOOBNA~RZ bAVHIERICEBETHLH, EESZORRREA <y
FPAEBECITOEANYFEE2F—LTHET A 2 LI0L D, A7 M8l L THEITSE
frofee BIHA T b vicid, 2Bi—2A,, B, PA0BBNFLS LT a2, FhodFitikE
DT HHALZ +uiE Frank—Condon 7 7 7 ¥ —DEWK LD B - S A - Tw b,
A, B S OV, wot FAEHEC, 2B, T vty FASSRL, U7sdd - T, /e bt s
YFDAEEZS—LTHEEANZ bAERET 22 L0k 0,'B, B, 0F5 25 T 5 2 kst
E5, TOLHIULHFET, FLICBODZ2D2N»F (=6, 7) &, B,o_oD/iv ¥

(463.0, 474.0nm) DEEOEH 7T o7z, & 72, Douglas—Huber /<> FiZDwT b Z D HET
EEZEFRN OBOGRBIETY A » A b 2ERTL 2 8T ER39 B 412, 474.0 nm (HE0
WA A7 P AL 3B wAy FTEZY — LARRER NS FLETT., BIREAT b IZRIT
ARZ PMCHRTELCBEHEEN TR, 3nTIT 2 — L AR7 b L B,OEEA X
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INLDRAEZACT, AV FA VP RUREES B, DiERDT,

T(N)=w+B' N (N'+1)-D'N*N'+ 1)

BOMEODNY R D2WTRONI N R ) D rRIEEREE 2IRT, £, Bk v=0
WAHRL 72 B & 0 BORIED N—OR S HERE (023 R® 51 3( 7). Douglas—Huber iz & 3 By,
Brand 52 £ % B bR 2P LI, 215D BOED B/ 2 REIT LD B=0.370 cm~ 48
@onl. Thid n=1.19A 57 2, Hardwick—Brand“id x=1.23A 2#|& L T34, =
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BEEx

F=2 FWEABRE (K=0) O~ F2) 3 rEEER B= /2 (B1+ )

Ve w{em™) B{cm)
6 20 205.0 0.3741
7 21 104 .4 {.3740
8 22 001.9 0.3746
22 002.5° 0.370*
9 22 898.0 0.3745
22 898.1* G.370*
10 23 791+ 0.376**
12 25 574.0* 0.378*

* Douglas—Huber (1965) ®
** Brant Ernsting (1982) '®

<, THIB,, PAMERSTFOUMEL S Renner —Teller HIRIC ko THEUTWAH I ERHER
BERLUTHE (E1ER), —H, B—tA/ Y FED0TRE4FELZ 74.0nm 21> FOf
12, 463.0 nm D3 KRBT L1z, B8 i 463.0 nm fHED R A R 2 b & R wTE=F —
LR A L7 PR R T, CRIELREEA RS PADELT 1 iz 20T, @R Wk
A2y PVERIEL, BTRERUCEERFHE N OEEE2{To R, @IFFEITVRRANZ PV,
P, R—line 8% ¢ Q—line id/h& v, Lo, BHEEFREIZIB. THE I hbrd, 12,
P, R—line X AL ¥—F@E» S EHERED N Kb o3, 2OV R, BIEARZ A0 Q
TIvFRESNRT, £ NOBROENRONEVOTKRITHL, —H nTHEls IR
RZMEIB, ANV RTH L, O FORERER T WA b L OBEIMNS v TH
Alan-EREEREL 20 THEREORLLEHM  ~LVICET ELORZ, AKICLT,
474.0nm fHEO By Fit DLW T EEEDQ 734 » A ¥ b #{To 7, DEOENRTH & EEE
EWEFEIICTET, BIRLLEED 7Y 1 > A b id Frank—Condon 7 7 7 ¥ —DEE» 5 #E
ELIbDTHD,

#£3 BFSRBIREO Y Y Y Yy rEEEEl B= (1/2){(B+C)

(V]; Vas V:) L) (Cmd} B(cm")
(2,12 0) K=1 21 104.8 0.392
(3, 11, 0) K=0 21 591.6 0.415

3.2 HORRARS FARFITOHSES
HIETRIE2T vy R ie2w T, EAERT VAR P VRTPBWERSHORE 21T 272,
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L, MHOBIRZWZTNEETH 2, EE 52, Renner—Teller 0BRWIF - TInF—5 %
BHT2IE3RA. TOBR, Gillispie 5L 285 vy v VEBIVLERE R -7, B9
DF I REBRS 2 L TR,

{F V> Xid biexponential 7% decay &1 %, 203 BFEWHD decay ZFIR S L7 ¥ o HEER
EOBRH Y~ VAD T ALF —BE), BOABEEREDRRL ~VEOR T v 7R BRI &
5rEZEZ5N0%, LizdoT, MO decaytime DEIEER£#BEL, P=0iCAETHIEH
2 L 7o #4620 radiative lifetime 23K ® 515, H A D decay time iR T % 1/7—P plot i2EH
WTH->7 B0 =6,7,8, 90 1/r—Pplot #7577, #4i, BB THB,D radiative
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EXCITATION : 474. Onm

H EXCITATION : 454, Snm
UHDUHDU
23 4 56 7 8

EXCITATION : 436, 9nm

[?BEDQ;QQS

B9 474.0, 454.5, 436.9nm TEIEL 722BREL S DT WHEAR2 b AdD
w progression OFEN HHE

Vs

#4 B IREED radiative lifetime & T A L F —BEIOHEE

Aex{nm} excited level Tolus) E(Torr-s7%)
494.9 K=0,u=6,N=9 25+ 5 1.7x107
474.0 n=7, N=13 x4 2.0x 107
454.5 n=258, N=11 25+ 4 2.5%107
436.7 n=9, N=13 4010 2.2%107
420.5 »=10 28+ 5

lifetime (%) L EWZ 1> F > FOFRBERT, 11 ok wOMBE L Tplot L. —54, B
wENC RO BREMEE LT, IS D VAL radiative lifetime 2 Ry o2 b D2 11
Wi LT, BRI, BHEERHIE ¢ % 51T - T radiative lifetime 238 < 2 2 @ Z R T DK
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=75, BAREOZ 20 FieouTiT ot n @R R 5 WRT, 2HiTR LI
B, WA\ O BRI L > THEBAATED, HORFGHER L L T~30us o8
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BRIEEORE AN THD,

IhETEHELLZWThO AV REZBLTH, DIIKBREFOH 7480 lifetime (0.3~ 3

us) EFDHEMIBRWIEE 0Tz,

F5 BAREED radiative lifetime & =43 0 ¥ —BEIOFHE

,  Aex(nm) excited level 7 (ps) R{Torr*s™4)
5931.4 K=1, N=1% 33+ 5 2.2x1
474.4 K=1, N=4 39+ 5 2.1xir
463.9 K=0, N=9 3+ 4 2.4%107

o k0, BAREORE 7> > + VEARE YO T REBNE » 2 VB T2 208 TE
Too S8, COEIRFETEK> (DB ODLWTLEFMETE2 LD EE2 005, —F,
B, KK DLW T RO A S v Kb b BE#HO/NE 2y FORE), BEOEFEZIT
ik, RFrveLOBBEES ILHTES, JhikY, BFREECHAEERIZDWT
BORFHECEETELITHS S,

4. BRER~ DL

BTz NO, AT EZHIBE oL TERN R BHIC oW Tk~ k, E§Ti, NO, 2 ZFE
B ARFRE ORI OV Tl s, MTFIEARIN, —F—L— 45—, JustkL —
Fop iz o1 T, NODAER RS L 3MESE3T 5, ZAWN L — ¥ — DERE):
DWLTHEEL 1), 1728 N,

4,1 ZHENL—HF—L—~F—~DItH

4.1.1 BERARZ FALOEHEFRE L—Y—lik, BERECER

E2imii ko NOTEHRIE A <600 nm S RIN#HE&HE->T W3, Z2HRNY —¥F—1r—
5"—’(‘@%&1{2%&0:@%@1,7‘:&%&, BIRD D VEEL2EED 2EES LB LT 5, NO,OEHE
ARSI ET A7k, —RORIGOAEBRLTAVE ZERTERYL, B 12
12, 463 nm fHEO B MEREERIN A <7 b L FRT . HREER 0.05cm™ ' Th 3, B 120 LI RZE
Bz NO, % 10 Torr AtL#z358, FBiZ NO,% 10 Torr £ 8% % 752 Torr Ahl, &t TAREE
o TWEIBETH B, BIEho NO,OBETH, RIUENELR D & - THEEN% back ground %
BoTwaleitbhd, SHCRAFECKS &, BIUROBRENDITLY, AT P idHEE
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NQ, D A¥RHE L BRI WA~ DB EORMES

BHZ i 5 T B, Lizdi- T, KEEHRD NC,ORIE T, BURCHF L L HREOR v — 9 —
FHOAFERBPE D BV, JEHBREERSR BT 3 KAERD NO, OBEFREERNA 2 bkt
Wilkerson i Lo THIESENTWEY, ZOF—F FHWTHER G ZEABNATCH LA
FULBEROBRNFEREL R T, HEBCHT 2EEEE Av<1 em' TRIZLAER Y,

T T T I
0.4 ‘Nh$w |
i
0.3 A
z 0.2 A NO, © 10Ten
Fal
s I : I |
H
= T T T T
5 |
3 ] . L= 0cm
= 0.4 ‘4
L ﬂN%J\
NO, - 8 Tor
0-2 2 N, : 752Torn
L L 4 |
463.1 463.0 462.9 462.8

WAVELENGTH { nm )}

12 BHMEEEERARY b AOEEREYE

®£6 EHBRNL—F—L—F—iHvohsRENTERICH T 2 RN

# R (nm) R A MR L (cm?) aslcm?)

448.0 7.02x10-"®

446.5 3.59% 104~ 3.43x10°"
447.9 7.17% 10" 3.68x 10",
463.0 5.18x 10 ]

465.7 1.87>107"* 3.31x107
488.0 2.7 104 }

514.5 1.50%10-1° 1.20%107#
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AW CHEHEO T s — T3 BE% Y RIEBICB LT NOZIET 2 HE& i, BUIRAR
2 PAOBEREESEE R 5, — R RIERO BB KRS S I RIURO line shape & FERE
OBMBAIC & BIKEE» 55, NO,OBED &5 KWRIRAEL > TW3BEIR, BofHe X
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TINRZ7 v vadr 7HEAEL —F—OEREZEELTWS, WThOKRET HERAT
BB NS {2 o TR DI, AT 2 N0 N,O,OFHHRE D I T T, BT N0,
ZAELHTHE, AEOKREH TR NOEENBEVLDEFLALEENO, THE LEZTL R, 10
Torr ® 2 LOEE, 100°CEAETH 99.9%LLEAM NO R > T 0T, 1000CEL EDRIROEE
i, RINEHROBELS L 2 L #E 2 oh s, S8 0.3 nm TRAIS N BRI ERICEER
DEEIEHETEBH OB TEY, TRLINOEEREEIBO LA NF — iR L TRL LR
EHEEEE -T2, [0 13 0FEEE, BRIALRNOZERED 2 AN F—-2B—D20F LTH
FANDLREL, HEEMS T/ Texp (—E/kT) THRERB L UTHBREIZ 74 P L2bD
THd. 749 MEL0CCUETIT- 72, KERCE A, WROKERERTREES EH D L]
WREsERCH D, REO/DELHEETIWCBRROMEZ 28@IcH 5, LicdoT, EFRR
BETHBENE L2 FREMEC k2 ARCHERRF I Lk, H130FTRE, 100C
DEEFTGESBIAIEC LT, 448 nm TR 2H, 463 nm T 1 FOBEFL LT,
Ehy PERTOHETCABRNEROBEMESLETH 2, SOHET 3 RABKOEER Marx
Bz EoThERTHnS,

4.2 BuEFEL—HY—L—F—~DIH

FukEr —F—r— ¥ —REEBE NO,OREEM TCH L £ L bN b, ¥z, HLEEDOH
ETHLEBEDC NO, *BEHMERETRET 2 LENS I HFECEHITHA I LELONL, M
FHEORETEERSE, 7Y ARTORERET IS IhE NO,OG WS T 2 4B
WhHBILThHE, ZOHIE, NOOWRERORL 2 2HROMEREXREILAVS 2 & THR
b, FREDVHBEELZZLHATRH TR 20 F 27 D0 NO,O TR~ P, Ht
nm bl A EEEEDA T Y FEENREGNRRBILTHE, TR IETRRLIK
R #Efio) radiative lifetime #% 20—40 gs LRI & &, BiE s Wl ¥l d o REREOBIREHE
FADEERLIZTALNF—BELEECRELEI A0 THL, FuXoRTRBIET VXS
Shahid LRV, FOuXEL —F—L =V —OREEEEE2ERT 5 I LIEREOBEFRT
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300 400
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T [ [ [
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|
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463. Inm

|
400
TEMPERATURE (K)

H13 Vv—¥-r—F—icEveiiERCBEI 5 RINOBEETE

|
300

Tl Th b, LidioT, Ty —F— 1 —F - TRFEEE s THS 2oh2hEn
S EHREBLEAL kB,
L WRFERIRAOL S CRE D,

(doy/d)) = 1/4 wown@

W s i RINETEME, 2 BREBEFIER, QREBTWRINTZ Iy F A7y -Thbd,
QUREATEEIRD, I I IR effective % radiative lifetime, R R 7 v F 7%
HThd,

Q=(1/%)/{1/%+kP)

AEFD NI 2B T o & wEHMOEROo A E iR R 435 nm & 5w T 1.3X107
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Cm?/str TH 07 435nm T 5. =5.4 X100 Pem?* THAD T, #=1 32 L Q=3 X1 *»BELHh
Too =30pus T2 E E=1.46%X10Torr 's™'TH 3,

RizzhoDEEBEOT, HER—RATuHEY—#— 1 —F— 12 L 3R EE NO,DAIZD T4
MERT, FHECRAWARST A -y 2RTRRT, @ 14@QOFEFE, KELEZNODTTT 74
N, BB NAEEETRT, QVRERESHERFODTT o7 7 A LVEERL T3, B 14
O AESEOFEOEE S RT, BRI S L LTw5, —h, AUHEAOL—¥—%/
WTESRIAIE %275 BE, 20—40km O£ NO,O#HIE X L T LEEIF 0% ET 2, 7,
FukEky—F— L= — 04, §/N BERXTHBEA TV, S/N kv —¥— Ak
FILTRL RS, CORMBY TRERDLE L THEXORGER EEFERBL Ty, &
BB s MECRS/NRSSIZECRD, Livl, e HEBEEv—F—1v—%EF2 2
ELTEETHI2OTHEDRGEE RS2 T2 605,

T HER—RFLRELY L —F it L3 EBE NORAIEDFHEICH Wt A—F

KAETN U. SEHASE, Ar—nrd FERELLxT 2 A GO 10k,
NO. 53 B U—@0ERIIRT,

NO T R 435 nm, 6.=5.4X10%m?, =1, =30 g5 k=1.46X10*Torr 's™
V—HF = A=435nm, N7 20 mJ/pulse, HDIEL 10 pps, /S ANE 10ns,

ZHRF EEHEZE1.5m, RFA 0. 5mrad, THERFESEH 40nm TET VRO 0% ER
RTELLOLT D, ZFABOME 0.5, XETHEEORTHE pour=0.16,
HERE EEOHREHE 3.8X10°W/m str nm
E. b0 IS

Lk, NO,OZABHIRODLBTHRRTEL, A7 M roBERARERHAADIEHIZBLTY
ZORF LA EEL 2, LaLikss, RABEOREERED NO,ORE R H L T 5 ESRI
b—F—b—F— kDL TERE, RECFLARRO D EAO TR AESAETH 2, &
ABINL —F — b — Y —DAEREF BROCERL > WAR 15 R T, Bu/ 9 A—-5i
FRRL, M1 OFRE, BERBEO NOORESHOHEL T oBEE2TL T,

—F, HEOESPNL —F - =~ AT LOBEXRD L LIV EDDEBER 7 77 7 —
LT 2 BTV MARMNO LY u S VBEOEEINS 5. EE5E, 2HEAEOREMEL
AlEREOBRL E OV TY —F L —F—F =y 2 O TREET-> T, ThoizonT
i, BORXTRET2FETHS,
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#£8 ZHEFL—Y—v—=—F—i2r 2 NO,D
HIFE DT i AV 7228 F X — 4

Aons  on 447.9nm, 7.17X10-2m?
Aottr Gor 446.5nm, 3.59X10*m?
L—HF—HA 20 m]/pulse

V. ) 10 ns

HWhEL 10 pps {pulses per s)
BURAEE 50 cm

HEHAAES 1 m rad
KEROYE 0.2

FMT 7% 0.2

HERNRE 8 X 107*W/m? nm str

50 A X B
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Enhancement of Laser Radar Images by a Class of Piecewise Linear

Transformations of Gray Levels Based on an Entropy Criterion
Sadaaki MIYAMOTO?, Ko OI%, Masaaki NAITO%and Akira SHIMIZU*

E 5
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ERA N7 LR L AER LT 5,

Abstract ]

Images of laser radars for meteological observations need enhancement by gray
scale transformations to see the status of the air pollutions clearly. Existing methods
of the enhancement such as the histogram flattening use nonlinear transformatiens.
The laser radar images, however, prefer linear transformations, since the comparison
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of the pollution levels at different spots in an image is difficult in the presence of the
nonlinearities. The present paper is concerned with an optimization method for the
enhancement with a criterion of a histogram entropy in a class of piecewise linear
transformations. The number of the control parameters is one or two, therefore the
optimization requires ne complicated algorithms. Two images by a laser radar are
processed and the results are compared with those by the histogram flattening.
Although the present method is developed for the laser radar images, it is applicable
to many other pictures of the measurements in science and engineering.

1. 3L ® I

EHAEO—D>OHEMEL T, BREBIRT2DICL->Th2IPTuHNEEZ LI
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HAEROEA P77 AH—BDHE D & REREL A P77 LHEL LES,
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An Optimum Allocation of Air Monitoring Stations
Based on Smoothed Laser Radar Data
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Abstract

1t is so difficult to monitor the spatially distributed air pollution that mathematical
models have usually been utilized to estimate it. Recently it has become possible to
measure the spatial air pollution distribution by virtue of the remote sensing
techniques.

This work is concerned with an optimum allocation of air monitoring stations in
order to estimate the air pollution concentrations so as to minimize the residual sum
of squares over an objective area. Firstly the data obtained by the laser radar are
smoothed by a least squares fitting with a piecewise bicubic polynomial of class C'.
Then a nonlinear optimization method, so called the complex method, is applied to the
smoothed data in order to find the optimum locations of air menitoring stations. It is
found that once a laser radar data becomes available, an optimum allocation of
sampling stations is readily evolved through the proposed method.

1. EZaEmEr ReRIRE T 3056 RBR SRS AERET
The Natjonal Institute for Environmental Studies, System Analysis and Planning Division, Yatabe,
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