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ISR T BOLHEA GPS SEFMASMEAFE, FHFH 1996 £ 10 / 14 A
1625 UT i} H A& TMU SyFIE:F H580OEE S (139.23°E, 35.37°N) ¥k, REBH 30—
55km BEEEAKSHFEMBEMNMLEE, SkFEETELTEALSK GPS HEY
WB SRR AL RHTT . SRR WM FEEENL T ERLM LS
BT, REREZNTAAFTEEA—F, HEREEELERANRE. XPREN RS
REETHES, T EHBRTASEF AR EZ O .

X§#il GPS/MET —¥otEBEA—HENR
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milf

FREA[REBEXTFREZHENS KX, HEFEHEEME RIS RS %
MEEH, BARFRERORXE. EFEAATEMTRYELEMOBELE, B
MARALS MITHRELHRUVE. A, EFHTRUEARERE, MBIRTERSH
WERBBFEE, B VHF §i5, PHEE. MTHSAES RFSHEOLER %2
AR, ENPRESRRSEIBR TR — BT E.

B A BT O R A LT 20 D 60 AR, MES AT F B A RTFHZ—.
ERARZEESPER, RN, BEEM, RE, LRSRA AN GOEXEE
REBFRFEREK TMU 4RI 1996 £ 10 7 14 HRBROWREIE — 7%, XL
TARE 189.23°, b4 35.37°, IEPTE = i M EEVE B A 0—110km, HEH N 100m.

A—JE, BM 1995 FLRK, AMIFHALEBEEERENHEASTEEE.
REXAR—THHER, HOESEFENAEE R TEXYRRES. ERESRE
REBRUN, RAEESHERR, W, REFnENSRL SR A FEEE
B GPS #E IR 5HAAAL HWFB3tAT Tr e B2, ROBEE HRFKB LS
WS EBSHATEBINEEML - TR, BTFIREZMN—B R EHENE 30kn
DT E S E, X 30km Ll B HLBERE DM, ASCAE R Rayleigh FMBNE
RPN REBER B, $F5T 30km Ll _ERIHEE J8.

AT H P RERBARFEW B R, A0 A5 A BN BOCESMER
TARFWFEATHEREEEEAE T B, FxhH a5 Ryt 1T 2 KR,
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2 IRESROCE BN R

WAIFINE S — B KL, BERPREIE RS R BIEESHEN AR, &k
A5 S EE A=K 25km DIFEFBERASTMSERS RS, B Mie 85t &1
2 (80km) Ll b, B AZBBNREF5 RS EES 7E 25 km FNEY2E 2 18] ) B RS 75 B A,
B ESATTHS, FERESAKEEMIEL. Rayleigh Bt E A IE£i%iHHTM
B FHOHES, Wm#ERHASKERMEEER. A thHRFiZ% X811,

Gardner® EMIGTHE THOECHE R AR, XA B B 5 0E FUs oA S BRI
SHTIHFERIUH, M TIREST. Wik, RYRAERENER, 2T AREE
SR 1 R T X R VR AR AL .

H TR A TR S AT KEERIEL, 77 il 85 R B e 7ok ek da A
SEE. BT RIEZFESERASSEN RS, BUE s e 78t
TR B, DISRBAXASEE. BaitEamT B

pa(2) _ Z2[Ng(2) — N ]
Pa(zn) zg[NR(zR)_NB],

Hep 2 HEALEE, B palzy) = 1. 2, BH %7 30—35km, IF B AR SRR D
Np(z:) AH—EE 2 ERXTFE, N, AERBESRAAFEOMEIHE GTHE
Dl SR ERE GEHEL 150—200km HEVER) BOETF, HARTFHESESERS, H
BAE5 3Kk EREAE. Eilt, AETHMEN LK FERABE BB AL FEH N,.
Ne(2) A z @ LR TFE
M BN E SRR IEEOERES BN FHRAE X By REET
2, BERMS std] | BoRbrEmZE, N KSEERHTRE B TRy
std[pa(2)] ~ 1
pa(z) /N (2) @)

B — AR, BRRESHTFHOFHRRRL. S FERELOE K ER R,
PR b A o 2 R 5% 22 B R 484 o v 8 .
Mg PETTRMBEARRESE, S LIREE, IEEELEEETH

o, REXEE
ey = TpaCa) | M g0, @
pa(z) R z Pa(Z) .

HF T(z) RARERL, pa(r) AXEE, o REBFHE, T(z) HAHMTR
REBIE 2o BE LMK, M =28964kg/kmol, HFIKGFR, R AFHSHEH
%, 4 8314J/K-kmol. XS T LIRS T4 Nr(2) MRS LR KHE T(2)
KRR .

BAFSHENRBESAZERAR, SETRBSOMT, BOCBRHTIROK
3, RABOLE ZILEMARTIREWESHRL B, LI EEEETEEIL
B, LB AT DUR SR I0 13 4 56 7 4 B 9 BT o A PR AR .
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HTRANFEARSBESFEROER, XRAEHIEET 1km KFE, BHARX
(1) #1 (3) M F EEAE . W AXT 40km Db 8 H IR IR 3EAT T g4k
ahEE, HrpR AR R MSISE . Hockel! M T ST BB N THE
WL 52 Y68 P IR B R A DAL AR 3 |

AHBOLE AER B B AKRGTHE T A%¥ (Tokyo Metropolitan University, TMU),
TR TFALS: 35.37° . K& 139.23° M FIEOCEIS. WM EIEN BEHECFE, £HT
HEA 100m. ZFAWFESEIEIT:

& &1# (Transmitter)

BWOEKE (laser type) Nd: YAG SHG pumped Dye
¥ (wavelength) 589 nm

BkrPEER (pulse energy) 65 mJ /pulse

BkrPZR (pulse rate) 10-12g-1

kb g (pulse width) 6ns

HEHRFEE (beam divergence) 0.2 mrad

FEULHL (Receiver)
5L 512 (telescope diameter) 60cm
M1 (field of view) 0.7 mrad
T % (optical bandwidth) 3.5nm

3 GPS/MET #EW

GPS/MET #(iERHBEHARFBN. ERHPIE (LEO) ERE—1 GPS #i
Bl FEATHIERKGIZWN. MRS THRBERERREN, BTRANER (FE R
R RMZA), BREBESXES HAHEMLER (LA 1).

K1 #EFER

Fig.1 Occultation schematic diagram

TERESAS, MEEEEBZBNTFERL, KKERATHEY o) 2R, K a
HEHA, o EREERE EERNIEATCEMAERT, oHERENES ST
HE A, HTHREETAEENEESARLE, BHELENASSY m #FE
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BE, KUE%

AXFTAKERSIE R UCAR #ALH). ZEATR 1996 5 10 A 14 H 1625 UT Bt
FEAR% 136.89°, db4 36.42° —AH KX HEEKIE, GHESGHE, &, T, THEE, X
SE, SliA. BEEEY 4.6—60km, BEAFEN 200m. 4 T HSELHFAHEHRTH
B, GPS AN HEEEGHAAENEELE, HH—EESE AR A
BE—.

4 WEEGR

B ESUNAHRERNRER —H2FBK. H 241 GPS SERMY) JMEA
WA AT B A B, P, RN TMU BRSNS L, SRR AR
T AA EZWAE. BT GPS # LEO Wiash, BEVSHNEEAKRE, YA
SABHSRAERN, Fit, BEYIRKPEEE SR BRI —FPl%. 591
JEERE 30—55km AR R R A LA R 36.54°N, 139.31°E ¥ 36.64°N, 139.63°E. ¥t
FIRNIALTF 35.37°N, 139.23°E. B M MEREAE A B HIEREE, HUAUAAE
PRI FEBRBEATRI LE. A TRAMRZE, ASCRXS 30—55km B TE B B BB 2EAT /047 -

TEE 3, LHAANEER MRS R RURESEXEREE, JBIRAEE, Bl kn
ML BRSNS YER, BEOABEREE, RRIZN MSIS MAKE. —RMSE
FEA, AL URESRN, H—ALRBE 35km. AT H H AR
MAHRER, W, HAEREEEERLBETERY, RENRENA 1%—2% BEHHEE
AL TFHEAEBERERA, HETIREN 2.96%, FrfEfRZEN 8.73%. 7£ 40km Ll L,
BRI E AR S BB NI, TTRR KSR

B 4 BoR TIRERAR LSRR R RRgh MSIS fBAE. REELLLUY Y
%, BAMEEFRENHE, ShBMIFEF. HNE5SRMEZ EERHEHRE, X
AR AR B MR RS KPS FERE. FESEEEE S SRR BRI —

330 ,,,,, e B S

R ol ; quyo’/, :
W 3O (139.23,3837) T ST

b4

B2 HEMBOCESRUMELERER, SRAGTMALTRSRFERREMILSE
Fig.2 Comparison of the observed location between the occultation and the lidar.

The abscissa and ordinate are separately denoted east longitude and north latitude
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3 HiS () MBE (L) WM AT 8 B LLEE (MSIS BEXHUE R MR & F0R)
Fig.3 Comparison of relative density profile measurements between the Rayleigh lidar (solid) and the
occultation data (dashed). MSIS data marked by dot-dashed line
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Fig.4 Comparison of temperature profiles measurements: lidar(solid line); occultation (dashed line);
MSIS (dot-dashed line)

LRSS, BABOLEZHKFAHEMRE, XHRANESERHROEESHHRA 1km,
EEMWBEAE 20km U b, HEESHREHEN 1.5km, KPHHEN 280km. REE
ERIFERREN 0.53K, IRHERZEN 8.4 K. BN FEAREEIEA 35km DITE
PHEE KLY 2km Kz BT HEERNEEEFHZR (30—40km), ERHEHIEK
A 4km A KB XEE DA EREEREOCE SRR ENNFERENRERRZ
—. EFAREEARRBASSHN, £ 7 XAYS0 EMERGFRIEARE, MK
S¥shn, XERKATETENEN, BEUNGIANERESLFE-ENRE, £T
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RE MR A fept — P EIL A B 3T

5 4 ®

BT, MRS MEERN IR G HTT L LR, TS EERESARE
FUU R EMASTRERET LR, BETREFNER P AR, BTARESGER
REE183) 30km LIFHSSHYR, 4T 30km DL b o9 HEGE R RIME. Hk, BAd
HE B F) B AT I YOR S WOE K LB R IR R D), EERMELIIREIMA RN
R Mz, BOLRGEEREIN, FTUABH K LB EmEET. RIMREER/E—4H
RIS M O A R M 45 5, JEHE A T1F 30km DL ERIELEL. X EF0RIXT I
t, BATATLAREILLTILARF &L

1. FRENEARBEMNEELSTRIEY -8, SRIELTHEERKBIEY 30—
50 ke 12 BESE Bl 69 K S B T AL PSR R

2. AHEE LIS F] AR B S MO i B A bR — B BORII RR R
SR E N, XAREHTEER - RHEERNEEL, FRAENEESH
R, CARMBEEEOASENIE BERFHREWN, RENET T HEAKKF
Vi, BHNERE - NMBERANER, —EASEEIETEETERET, BEHK
RE—KFEEARIBRFHE FEHBRAOEGEREFEN.

3. BATRERT, MRS HORENES_ ERRAHRNE I NERFTBEANRE,
$ERIRFE 40km FHE, fREHA 18°C. X RF RS N KR HERRNHE, AR
A

4. BHERGERETHEENKREE, MERSHREIAMAIITREE TR
H B RIS SRR HH RBE. A R M RO 7 B B A BE AT E AT BOR O T A X — 1A R AT
5.

Bt RAEHBA UCAR R{tH GPS/MET ek
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COMPARISON OF DENSITY AND TEMPERATURE
PROFILE OBSERVED BY LIDAR AND
OCCULTATION TECHNIQUE

ZENG Zhen HU Xiong ZHANG Xunjie
(Wuhan Institute of Physics and Mathematics, The Chinese Academy of Sciences, 430071)
Makoto Abo

(Graduate School of Electrical Engineering, Tokyo Metropolitan University, Japan)
Abstract

Comparisons of profiles of the atmospheric density and the temperature at
heights from 30—55 km measured by a Rayleigh with Na lidar and occultation tech-
nique have been made preliminarily. The lidar situated in Hochioji Tokyo (35.37°N,
139.23°E) operated routinely, and the data of occultation are available at almost
the same place and at the same time (Oct.14, 1996), which allow to do comparisons
of these results obtained by different techniques. The limits of these two techniques
are discussed respectively. Results illustrate a good agreement in density profiles

and temperature profiles. .
Key words GPS/MET, Lidar, Occultation
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