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Rocket Measurement of Atomic Oxygen Density and Airglow Emission Rate,
and Attitude Analysis in the WAVE2004 Campaign

By

Naomoto Iwacamr, Masashi AkojiMa' and Shoko OHTSUKI!

Abstract: A coordinated rocket and ground-based measurement campaign WAVE2004 was
carried out in January 2004 to investigate the formation process of the waves in airglow structures.
Atomic oxygen density and airglow emission rate distributions obtained on board the sounding

rocket S-310-33 and the analysis of rocket attitude are presented.
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REEHIEEOEBORTEMAA BN E L, 2004F 1 Tbhiar v b - i EBREIF v v
N — VY WAVE200412 50 C, S310-335 Iz L > THRONABERETEE - KRR ESE S
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&0, REESI A X THABRRFEETREEIEL DD, J1% - (LEOMIZH W T LELORBB SR Y IR
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TREHIZT VT ERI28 He TR EE, BREDEAZIVWTWA, UL, ury PASELRI &, HIEHE
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FREIZ N 5 72, EFRBE — o BEO5X 10 em P IERTAIO6X 10" em Tk h R h & < Bl B aiEl & D /A
EOORTHMHABLBAL T D, LRIEOT V& 438381201 X 10 em 7 EE, [EHAZEFICRERET
0%, bidoZEd) - ¥ o7 —BENMIBTEELEEENS, ZOMOBEROER & L T34 DS-310-21
BRIk A4X10%m 7 (Kitafth, 1996) , Gumbelfth (1998) 12k 52X 10"em™*, Greerftt (1986) ®6X10"ecm™
HENH LN, KEIEEE L OMBEE EDHEHERIZMR T 20, HIBT 584 - f1EIC BT 5 MSISEER T 7
NDEZ2EDIZY — 7 BEREHAL5X10" em ™ & S HIOBENEIZ HR10%REN S 02y, FERBFIL20km & #
PHED 15 kmiZHAN30%TEE R E W, B TH TORE2VNS LS, BEOPSVILIZRENH D, RikoxX
KRB EEIIRML T3,
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McDade, 1998) {ZHNT & 8- AtmosphericHE /M X0y, ZRNEMSISIZERTRBTEAHIN - & 5 S E0ORE
KETFEEST (X3) ZBRLTE S 20, FiEEEORER % 5 < DREROMEG 3 EE PE L T
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Observations of the electron temperature and density
in the low ionosphere by Fast Langmuir Probe

By

Takumi ABE' and Koh-ichiro Ovama’

Abstract: "S-310-33" sounding rocket was launched from Uchinoura Space Center in Kagoshima
on Jan 18th, 2004. The Fast Langmuir Probe (FLP) onboard the rocket was developed to measure
the electron temperature and number density above 80 km altitude in the ionospheric D and E
regions. These data are used to investigate the generation mechanism of wavy airglow structure
which is a main scientific topic in the present sounding rocket experiment, together with the atomic
oxygen density and the neutral wind simultaneously measured on the rocket. The FLP can provide
a spatial distribution of the electron temperature and density along the rocket trajectory, which will
also be used to discuss the dynamics and energetic in the lower thermosphere.

During the rocket flight, the FLP successfully measured the voltage versus current relationship
of the probe, from which the electron temperature and density can be estimated, despite a minor
problem with the electronic circuit. Both the electron temperature and density indicate a spatial
structure which suggests a possible existence of the dynamical process. It is noticeable that the

FLP observed very steep gradient of the electron density at 89 km altitude.
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Neutral wind measurement from foil chaff experiment

YTX7 ATTTETN

during WAVE 2004 campaign
By
Yoshike Korzumr', Yasuhiro MURAYAMA?, Seiji KAWAMURA®,

Takumi ABE®, Koh-ichiro Ovama’

Abstract: Foil chaff experiment using a sounding rocket S-310-33 was carried out during the
WAVE 2004 campaign. This is a campaign to study the formation process of the waves in the
airglow structures. $-310-33 was launched at 0:30JST on the 18th January 2004, from Uchinoura,
Japan and about 20,000 foils were successfully ejected and tracked by primary radar. The velocity
vector of the neutral wind was obtained in the height range of 96-85km. The results indicate a very
strong northward wind above 89 km and an eastward wind below. Preliminary results of Fast
Langmuir Probe (FLP) and Medium Frequency Receiver (MFR) show that electron density has a
significant increase at about 89 km. This density variation is analyzed based on wind shear theory

using the neutral wind observation.
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Estimation of electron density with MF radio receiver (MFR)

Actriranal W Termreaw al T Owanal T Mirvawn! V. RMTIRAVAM A2
Y. LROMMISIANS ix. AOMIOANS o WINNAUA , B LVRIIADG 4 2. IVIURATAVIA

Abstract: The S-310-33 rocket was launched at 0:30 JST on 18th January, 2004. Our purpese of
the rocket experiment is the investigation of electron density profile in mid-latitude D-region
ionosphere during the nighttime. The Medium Frequency Receiver (MFR) was installed on the
rocket to estimate the D-region electron density by the MF radic wave absorption method. The
MFR measured the intensities of radio waves 238 kHz and 873 kHz transmitted from the ground
stations. The electron density profile was estimated from absorption of these radio waves. It is
found that there was a thin layer of high electron density of 2.4 X 10° em ™ * at the altitude of 89 km.

The thickness of its layer is about 0.9 ~ 1.0 km.
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Overview and initial results of ground-based observations
in the WAVEZ004 campaign
By
Minoru KUuBoTA', Yasuhiro MURAYAMA', Seiji KawAMURA', Kiyoshi IGARASH',
Shinichi WATAR, Reiko YosHIMURA', Ichizo NisHIMUTA?, Kazuo SHIOKAWA,
Yuichi OTsuka®, Chikao NaGAsawa®, Makoto Ao, Michihire Ursumr’,
Hiromasa YaMaM0T0®, Hiroyuki SEKIGUCHI®, Mamoru YAMAMOTO', Takuji NAKAMURA’,

Naomoto Iwacamr®, Koh-ichiro OvaMA®, Takumi ABE®

Abstract: We will report an overview and initial results of ground-based observations in the
WAVESs in airglow campaign in 2004 (WAVEZ2004). When the $-310-33 rocket was launched in the
night of 17 January 2004, there existed three kinds of atmospheric waves in the mesopause region;
1) O: rotational temperature by a spectrophotometer and horizontal wind by an MF radar show
cyclic variations which have periods of 6, 12, and 24 hours. 2) Sodium density profile measured by
a sodium lidar shows a downward propagating wave with a period and vertical wavelength of 1.5-2
hours and 7 km, respectively. 3) In OI 557.7-nm airglow images by all-sky imagers, there exist a

gravity wave structure propagating southward with a velocity of 40 m/s.
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Wind and electron density observed with the Yamagawa MF radar
during the wave 2004 campaign
By :

Seiji KAWAMURA, Yasuhiro MURAYAMA, and Minoru KUBOTA

Abstract: Mesospheric and lower thermospheric winds and electron densities observed by the
Yamagawa MF radar during the wave 2004 campaign are shown. During this campaign, the diurnal
tide with downward phase progression is dominant in both eastward and northward wind
velocities. The S310-33 rocket, which was launched at 15:30UT on 17 January, 2004, goes through
the period in which the westward tidal component is maximum and the northward tidal component
is growing. The height profile of the electron density observed at the launch time shows steep
increase above 90 km altitude, though the height itself might be affected by the group retardation

of the MF radio waves.
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Bl; 31.20° N, 130.62°E) IZBREINTWBINA X E T 4927 « SV X - L—&—Th% [Igarashi at al., 1996;
Murayama et al, 2000]. BIUCUJIMFL & —~DO@#EZET V7 FOEEN %, RUIFTETE2TT. 3HORE
TYTFTRENTNIA Y 5K TESNAEZL AV PRITmD /0 AL 4 K-LTHY, —IK185mDIE=
AR ERT 2 LD CBHEBE N TS, ZOEZAEOMIIC, —IN78mD EHBRIZIDDRF LA K- T
YIFBREEIN TS, RET VT T bR SN MER (R, PORER1.9550 MHz) OERIPE
C FERELE (BEEDMERS) BEH60-100kmizB W TR I N, FORGIIIEDZET YV FF T2{EX
N3, 3DO0ZEEFIMEBEE (FCA; Full Correlation Analysis [e.g., Briggs, 1984]) #@H 35 Z L2 &k AEE
HERBONE, 72, HKOELZP2EOBEN (OF—FEXT—F) 2XHIZREL, R X 3 BHILINED
EWERIE T 524 (DAE; Differential Absorption Experiment [e.g., Manson, 1984]) 12 & - CEBEEE DA,
DEFEEZPHEEIND. IWIMFL — & —TIiZ, HAL&%ﬂ%H%M%m%@gH#B DAEIZX 3BT EE
BUHZ 19989 H 2 SHEBIIICER L T 5, BERZAETR 20T DO B E R I DR U TS EE84 5
TARFEE - EFEE LB D, FHEELS 4y sORE/ L ZEFHNTWE Y, BESBEEINTkMTH 5.

)),77 1?‘1 V =1 MFL -4 —0OxESET
A 4 (B, &RE) (31.20N, 130.62W)
| LA B 1.9550MHz
2N TN PR 60kHz
B e HRIAE) 50kW
I Tx | IS AR 48 s
\ Anteﬂ SR 43 B 2 4
, i 2km

1 WHMFL —4 —ORSET L T FHEER.

3. BAEER

R2IZUIMFLY — & — TR ohizary FREF#HBOBEFEE - Bl GEmE L) - Fda (b
E) #77. 2004F1AI5H0UT2 520 B0UTE TO30GTETH 5. KR OROHEREN T 7 v - F4sEH
(200441 A 17H15:30UT) £#FL T 5,

ACFEIE, HPER - EAURE S ICEERNT8km L TIZIRESNIC T - 2 B 56 N T 5, & 100km £ CEE
T8/ NEHN, MFL -8 —-OFCAETEL NS HENOkmEBL 3 AFREIGBENMNEEE A TS L0
S b B728 [Cervera and Reid, 1995, AR CIEAKFMEDEZREBEMkmE TIZHD TH 5., HEH -
FALRE SIS E B LN A THAMBR S PEZICRS N TS, oy v PREIEREROKE 2 m/s& /D
&<, MALARPIA ZFNA0M/SIZETH -2 L2 h 5. Eweu s v FEEEFOKFEROFEML, 318
WY 5.

BEFEEIBEETHINENIEEHHNKRE S RE > T3, BEIEEENSkmE T T, mEIEFICEEY
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80kmLl ECEFEE AR ON TS, BHEDHMEBOBEFEEIX, ABALES A~y 777 (1216A) - Fi
XML AEBFEE L, KNI T 24— A X v RBAF Y EEALEMLC A A LRI TR Eh T 5,
ZDFERD 4 F MBI KBHOB A L0, BEOBTFRECKBAKEI A2y 7L 7 7I2LBNOD
BHETERENSZZEAMEN TS, MFL — % —TRRHICEAEHIBNEOENEFIH L TEFEE 2 HEE
LTwaAh, BB 20BE5 LSNEAK T LE rEEHHEE 2 REEC 25, BMIEEE60-80kmE 5
EEBETLHIEEETEES, SE0kmM Eichse (FHZXE—F0) BRI M £OB¥T, BT
FEHEESNEI LTI LELILNDS, —HEBEFEERE CHIABAE I AT TL 7 7 5L ET
BEAME DI, EESkmLl FCIRAKE T2 —DOSNIAVNE W, H2REETEEHE < & 5 & 80km &
D ETORABTEEPRER TS,

17 18
UT (Day of [fear)
Mendionarkt'hd

B 100
Iq L 50
5 0
T i
20

E2 WIMFL—4—THAZhAZO7 v FREFESEHEOEFEE - B (R@ZE) - mdtE (kR EE). 20044518
15H0UTA 520 B 0UT £ TO304FHEZTRL TV 3. HFUVEHENO4 v M REHEFZ (200451 A17H15:30UT) 2R L T 3.

3.1 AKSFE

vy b FEATRIERS H B O MR - RiACEO 1 H S5 & K3IR 3. K2 Tm L 72304 ol 20-
8RR D HEGEE T 1 L2 — %L THELN D TH S, HEETIZLUT, FALRTR22UTIHEICRAL &5
THEWSABEF RSN T, ZTOMMERIEME ELITTHNERML T3, ary PR (KoK OHER)
EHEVEE O L HEY A A & ISR AT, MACRO At X s E > T BFBETICHS L Tun s,
Hdizar o F RERTEG IO ACEROEE 707 7 4 LELART, HAE - gAom e &2 16515
TaT7 7 A NEADTOERNTERARLTED, KERBTRIATVE05 Ty v P RBEEE (1530UT) #8A
ETa7 A NThs, ZOIRFRMICHMEEIZ, EE76kmb 5 95SkmDHFIZH W TH0-20m/sD AR AR L Tk
D, @EHEOZLIZAE . —HEALEEEE85km U T TR AROZEIh & wa, BER ERBIZOh
TP R E B2 605, @ESkmbL EIZRRIZEN G A& <, v v b FAHET30 5 TR 92km O Ji i 13
F40m/s L ZELL TV 5, vy b RERFO LRI B 82km THISAM/sD g A RTDEE—212, ZO LT
DEETHREN D L THD |, FET76km Ti3A28m/s, B 94km TIZHI34m/sDE A - T 5,
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Zonal Wind (BPF: 20.0 - 28.0hr)

Hal

17
UT (Day of [Year)
Meridional Wind (BPF: 20.0 - 28.0hr)

1| == |5
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7 1
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E3 O4 v FEEFTESEROFESER (EEEE) - #E (dtmEE) 01 B BREEES. 2 TRU AKFREI05FHEA
fEIC20- 28BS OWEHER 7 (L2 -2 RWLTHBLOIAAEDOTH 3. FORHEEIO4F v R (200451 A17 B15:30UT)
EELTULA.
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E4 OF v PRSFHRMNMBHOKTAOEE/O7 74/l RER - ERRLEHIT16FTFHEETOI7 7V E4DTOE
RTRRLTHY, ARBTREATVR0FAT v FEHEZ(1530UT) EEALTOT 71V TH 5.

32 ETEE

BISISARTDIIMFL — & — THE S W =B TEEOINMTHEE T 7 7 AL ThH S, ar v b RAEAIHSK
MRl T2, MERIZIRINET L [Bilitza, 1990] THoMZBTIFEETH 5. IKBTHLTHRIZELH
ot HEZNEEETO T 7 A LICERBEWEA SV, RR2OBEFEEEARFROTFT -4 BERTE S5 L5
12, MFL—# — I k3BT EEH#EIKERMEEL O #BLY, ZOFERO D2, BLEENXE—F - 0%
— FOZEESRBLOEEMT L VN IBEEZFAPTVELGHFEEINLZ LB TS, E5IZMFL—%
— Lk AWFHEEHTE TIE, ZTOHEEHBZIZRZRETRES SO, FLATE T L b RE O BRI 13 CIRA-
86[Fleming et al., 1990]O ARFEAH W TIRE LA HWTWA A, ZO@AEEHTEHEE S h 2B S8 S
KELZENATE. 20D, {BoNIEIFEOKAELH#R TSI LIAMFL — ¥ —ClIR#ETHD, 22Tk
35 h - HEEEO MR ZELOAIZHEHT 5,

2y TS BT IRREIETO 14:30UTIS ), 4TH BTG 15:30UT T &8 94km B L THE %% O S x Bin
BROEATWVS, ZOREMkm ETOBEBFEEO LRIETr v  BEEFRHO 630UT T £2R6ATE
0, Pk L LHFHOIFHAr - L2 Ff>TnheFELLRS,

H6ISRdDEar o FERHFOXE—-FE0E—- FOZERFESRIGHE (Axo) & KFHR¥E (Rxo) OEE 70
T4 (1K FEE) Ths. AxoPEMETH D, Rxolddk4 H{RED & & 12 Appleton-Hartree D=, [Sen
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E5 WIMFL—4 —THEIQASFEEQIRETEREEOT 7L, OF v PRENZSEESERL TV S, REBR

IRISOEF L [Bth‘tza 1990] TEON-BTEETHS.
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Es OF v FEEEBOXT-RFEOT—-FOZEESEEEL (Axo) EEFFREE (Rxo) OBETOT7 7/, 1EHETHME
ERLUTLB.

and Wyller, 1960] 253 E I BETHSH. BTHEEIIINS AP ReoDBEMTEFHAVWCEEI NS, K6
BT, BERZkmY ETAXPHRAMCE L TED, ZARXTE- FORBEESF0OT - FIZHRTIOEELT
WBZERLTVWS, XT—FRETEEDN LRI LHEAZUARBAFE DI L2L, SEZkmL L TET
BENXEALTWAZILENIDT 40585905

=4
B

4.

T
i3

APREE, a7y b (Tr40 - F v 78H) REEMUL -5 — (GEBHE) CTLRFICEHIEA TS, 7
F AN - F o 72X BAPEEE OB, MR [2005] TIIHDR TV DA TIREAK TS, EEMUL -
—OFEBPEARF v v X~V HERRESEOREEENE, 5 72720, APROEE G AOFERIINETH
B0, SHMFL — & — L H#§ 5 2 & TEEIkmBEDIED A EE LTS I LA EEALONS.

MFL — & —CTERMENZBTHEER, 9 v P REECEEMkm» 5 ECRMA ERERL T3 (IX5).
B RIELARWEBTEERERBELR A0, BHEET - 4150V AxDEE 27 7 4L (H6) TEEE
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RkmPl ECEFEEDO LRENREINT NS CkmDEEEE, MFLV -4 —DEEFRAOY V7)) v 75 fEEE
NkmTHY, BEFEENADBEMA P SEEEINBEEVNI T 6HBTES), ko TEMEDZR 1L
LWETE, BENkmABAZH720»0BFEES LR L W ORBNEELZE LGNS,

—Fary VRENC K2 EFEEEEEkmb =D TR ERFERLTHD, MFL — ¥ —OBHIFRE &ET
EIZThAd 5. PREOBRIETEEOSOVERMZERTARICHELELZRZT 2. L - —3RB8E/ L2k
%5/\21&0)5@%3%#B%F%T&bﬂxé7‘:&),MFvw&—@aﬁz&ﬁ FEREAZT 2 ERNTOEENEL LS.
MPL — % 12k AEFEE LRBMBES 07 v ML 3BELD EBOEED1IOL LT, ZOMFL —# —
BIEDOIREIENEZ 5N S,

£/, MEV—&—tury  TEEESRECEIMNRZEBRIRE{ELS, MFL -4 -0t — AlRIZHE
EMET30-50F &A%, flZ2IEEES0kmic BT 2 BRI IZACEF AIZ40-80kmiEEDIEA Y 287D, 55
NzF—-2%x0ry MREIT -4 L HETABICE, EESBRBOEVSR TV AEROBCSHEENBET
»5.

5. £&O

WAVE2004 % v ¥ X — V1231 55310331 7 v bXESEFA (200441 A 17H15:300T) RitkDOJIMFL — & —
ORFRHE - BT EEBRAGRERE L.

AR, TR - FALAS & ISR T ANRIET 2 1BV BEFICR ST, vy M,
FPERO 1 By 2301 & A CRAURO L B 2 LA & 105 £ > T EBEICH S FF b hzZ &1tk 5.
BFEFIZOT v M5 EFRICEEMkm Y ETELEFET LTS, XE-FEO0E- FPOREBESHEELT
LEERkmP ETCOEFEE ERNTR I N TED, EEORREIHLVEOD, ZOBTEE RIS
ELEZOND, 2L, BYEENSL k5L PEmOBWREATHEEOREL 2T 5720, MFL—4—-THS
NTCORETEE LAFRBEREOSE LD EVTREELS 5.

z 2 X ®
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Simultaneous observations of sodium layer over Yamagawa and Hachioji
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R. YOSHIMURA', M. ABO®, V. SHIBATA?, C. NAGASAWA®,

Y. MuravaMa', S. Kawamura', and K. IGARASHI!

Abstract: Sodium layer was observed simultaneously at Yamagawa and Hachioji using a lidar
system during WAVEZ2004 campaign. The observed sodium layer profiles were processed with the
band pass filters of several altitude bandwidths. The results showed large day-by-day variations and
suggested existence of multiple waves. The rocket experiment was carried out on January 18, on
which sodium layers showed particularly complex behavior. Neutral winds were also observed by
MF radar during the campaign. The diurnal component of the neutral wind supported the steadily
downward propagation of sodium layers seen during the nights of day 14 and 19. The neutral wind

behavior also showed complicated appearance around the time of the rocket launch.
B =

WAVE2004 F v ¥ <X — Vg IWHERUARLEFIZTIA L~V AT oIk BF MY v LE
ﬁwéﬁu,fbU@A%%E%ﬁ@%@ﬁmcamfﬁﬁ%ﬁot.ﬁMimmiUﬂ4N
19H3HBO Y52 6B AT HIC» T Tirbh/z, BUEERICSE S HEONY RS2 7 4L
LERL THRUEE, SHE 2 BAa s HE2 L, %f$ﬁm BUE T ETIC B B
WEPEOHHEEIKE L, HHRCIIEOEMIZITEENIC bhﬁ%ét~7% MEN
TWADIZHL, a7y FEEBAMTDNZ17THOREBIZEBROE ISP AR L, JEREIZEM
BWEIETH -7 EAHEAT, 72, IWIMEL — F BN & 5 s o 24 B FEHA R 2
SREDBE SRR S h 7z,

LB B
F b0y AR EERERE (90 ~ 100 km) 254 5 kSHHET ORERS ToH Y, MHAEEN knhHi T

RREE1000 ~ 2000 cm “BE L 520290V — v EELES, ZOREMEORBZ(LEES ZL1k

VSRS TSR, 184-8795 B AN THEHFALRT 421

! National Institute of Information and Communications Technology, 4-2-1 Nukuikita-machi Koganei, 184-8795 Tokyo Japan
PRGBS R 192-8654 BUAER UL AR 1-1
2Tokyo Metropolitan University, 1-1 Minamiosawa Hachioji, 192-8654 Tokyo Japan
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S THREE - TEHEBEER TORKINSOEEH %+ MBI A S Z LA TE 5 (eg., Gardner and Shelton, 1985;
Hecht et al,, 1993). WAVE2004 % v > X — VL 20004F 12T H N2 WAVE2000 F v > X — 2 (Iwagami et al., 2002)
DEARIZH-B5ary b - W ERABHTH D, WAVE2000CEBONAE» »7/855 A — 2 ThH 5 KKIFEEHE
WMEORMELASHMBEETIEA B Z L2 HMELT, 948 -V AF LMW T M) o 0 BEET - 7.

2. BAIRE

T4 & —gENZH (312N, 1306 E) RUNAET (356N, 1394 E) Tirhhsz, Bllor v MI20044E1A18
HO:30ISTICZ MFHZEMBIHAT BL3 N, 1311 E) K0{Ts EFohnzs, 4 8 —-Blizar v T R
HIR AU EHD2004F1F14- 150, 17-188, 19-200 0382 frhbhrz. 14- 150X O19- 20 gl & AFEF
THIEEH AT, a7 v IS EF0H 57217 - IBHERBEARD 2O AL F TOBENERZE L i,
BN TME LY — 2 X 5 FHROBM  fTbh iz (IR, K88, SHRSONERREX1IC
AT,

BUHICHOWHESREIERTLRFEDIA £ -2 257 47T, RER (Nd: YAGLY —¥), ZEF (Schmidt-
Cassegrain? @S, WETHEEE), #IHR,» 585 (Nagasawa and Abo, 1995). i, AFFZhFThoHlE
RO ARy o RUEMEHR 4R UTRT.

3. BAER

NaFESE S HOBRIAFRAX2IIRT, Lo 5200441714 - 15H, 17-18H, 19- 2082633, ALF
(72) Roiln (F) CTOBMERTH Y, BTG H 2 28 e LR+ 25, DD, FlA 13258
CBERRAOBEOOTRIROZ E TH 5. - NaB g I 3EEREIO 1 %4 1000 cm™ & LR L 72,

2004114 - 158 (W2.L) 20T, AEFTIE20:00E, S, BEIS kmfHEICHENEE - MREL
AL TEEN kmfTEE TTRLU TS A8TF2AR LGNS, (LW Ti1E21:00 - 24:00tH % TF — # K18
nd B, BUIEEGR (18:00) KO AL FEBEES kmfHEicE— 7 &2 EHM, 2400123 TR L TR
ERDNBIE—- PR kmfHEIZR OGNS, fi, AT FT20:00 - 22:00E=E 90 - 82 km HRIZ T H BT 5 SAELHE
RS kmBEORREER, NEF, 1IWI17T28:00 - 30:00LEH & 90 km - 100 km ¥z EH R8T 2 $IEIRRS kmiE
BEOWRBELRENRLNS,

2004117 - 18H (B2H) &, NEFTRREARICEDEREZTbE > > 7%, IWNITHE, BikOBHH
(14, 198) LHEBEL CEENICEMZEELZTR L T3, 19:.00E (BHBARAEE) 2 595 km I/ E — 2 A
N, MBIRIZZ D 225 20 ORICS kmiEE EE LR Ry, 22008050 5000 TR L 721%25:0068171F
95 km I THECT 5. 22:0038 1212102 kI & /h 3w — 7 38, 26.008 % T FREAKD, HHET 5.
fll, 23:00-24:00 (90-82km), 25:00-26:00 (90-85km), 27:00-30:00 (94-88km) &, ¥—2oEED/HZN
BEROWEHAIERFICEL 2 HEEE TR ZEEECRbN . ok, Billor v ME2430AZEL AT
B o R,

20041 H19- 208 Iz, ALZF, iWiE &, 18008 (BUMBALAEE) X 095 km, 90 km, 82 ki)
- o BN, 2200122 CEIERIUSEIIEE L WA THRON S, NTFTIREDORI kmfhik
DE—- I PREELZNE26:00HE TTFREL, 92 kmfWFETHEHRT S, £/, AFTFTIZEEBEES 5 25008120
JTROEANES L CHEER/NS kmfEE) , TOBEE100 kmfHEOBEE BT I LI2X - TEDE A0
BLTWS (FHEELOkmPL R,

4. T IVEEE

FRRE RICSHBE TN Y P82 T 4 L2 %2lg L, TRTHORBEIZOWTEHEZ T -7, K3-512, &#
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MHIZBIT 57 4 L ZRHEBOERT, E2»5 740205 FIE (A) 2-5km, (B) 5-15km, (C) 10-20 km
ThY, ERBRNAEF, ARALNOE0OTH B, £7-, K62, (WHIMFL —£IZ& - TEM SN -8R UE
ALIRD 307312 T 0 2 ¥ O 24 IR 7 2 3. BRI Th e HFIETH 5.

4.1 200%FE1814-15H (X3)

ISV FIEZ-5km, 5-15 km, 10- 20 km$NCOFET, W, AFETFE 890 kmfHE» 5 FTHIEBT s~
gAML s, I TRETOMMHOEBRLR SN, HlAI1E (C) (Y FIELO0 - 20 km) T20:00LE) 5
30:0002 T HEET 2 ¥ — 2 DB4E, IWITTHERAETORBBISHLTL/S ~ 2/5EEREEER TV 5, JEH
D24 R Z 4 2 S 15HIZT TR, il - AETOMmMATR S 1590 ~ 80 km{d¥i % TH$ 5 ¢
— 73RS O L T HERIZIZIE KT 5.

4.2 2004%E1B17-188 (H4) (Wiloxk)

o2 HEOBN & R U TR 2 BURBEABEL TTHEET 3L aBENRO AW I L THh 5.
ISV FIE2 -5 km KU 5-15 km T, 1 ~ BISERE TE - 7 BEMNBN, IRLUL TV ABTFARLGNS. /Y
FIE10 - 20 kmTiE, 19:008» 5 E— 2 #EVEN 54, 2300 TRIBIZANX < &Y | Z0O#% &0 BOAiEHE
BAROTHEE T 2MENR oI5, RO 24K, THRTIEEAEMHEER? 2 <, FiE
1224:00EEE I kI TR E R PHED, TOHRTRUAPSHUBES L) EBRTFEFEL TS, £/,
2400812 E 0 kmHED ¥ 7 ABIC_ E F RSN R L > T3, &, 18H00:302B Mz 7 v b $310-31
FENMTH EFo T3,

4.3 2004%1H19-208 (H5)

4-15HOF—2IciRond k5%, EE kma 589 km{F¥iE CFRET 5 ¢ — 2 #EH, NAEFD5-15km,
10-20km>7 4 &, ROIWIND10-20 km7 4 L& &fEL 2RISR 605, (WITOREENEL, AEFT

B 26:00L I3/ N E < E o T D, BHEO2URMARRS L, BHEREOHOSEREMZEACRONT, F
LRI 24:00f 3 TIRIEAMZIFOIZ 2 5TV 5, F72, /3 FIE2 - 5 kmD&ER I - AFFLeg@iT i -2
&N 5L, HBEWER»REHE TH -7l &R IhN 1 5.

5.

L= i
S

O

PLEOHERERENRS &, BHllOTbNZ3HBE T EThEL2BHEEEL, Blcur vy M EROTbhEIT
-18 Hofid, HiEEBHE R TR O N 2B A OBIIE TR oM D LINTE LS B 72832~ %
RETHD, FHOBCEROEHVERL T e fllEhs, ary MT5 EFRI#%O14- 15HKU19-20H
DOERITIE, MRV — X0 &k » TEBl X M 7 BB 0 24 R B S E WIS T 2B EAR o/, 7270, Nad
A F-DEESRESATDm (AEF) RCGI0m (W) THAEDIIHLUMFL -£37kmTh 3728, HEFA
127 kmP  FOBSBRIETE RN, 74 X -V 27 LI K3 NaBEEHEENC K- T, KRRIEBISAERSE O B
ZABENICIA S Z LA TEZL WA S, EAARBHIC K- T, WAVE2000F v v X— Y TEEHIT 3 2 &
MTEE -7, REGCERBEDERERTH 2L BONEARENROBERSE/L I ENTE (AR
Hifh, AR, RIECEGENB LI REIEZH 22, T4 & —12K 5 NaBEBIHNE R SRS o R 2 Bl
FHRELTHERCERTHB NI I TEREN:,
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