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THE GUST FRONT OBSERVATION AT SHIONOMISAKI (1)

By Hatsuo Ismizaxi, Yasushi Mitsuta and Taiichi HavasHi

Synopsis

The field observation to study the structure of the gust front was planned and carried out
at the test fleld of about 60X 130 m of the Shionomisaki Wind Effect Laboratory. Intermittent
phenomena such as gust front have not been studied until now, because of difficulties in treating
their unsteadiness. In this paper, the observational system is summerized and the results of the
preliminary analysis of wind variation in typhoon last year is reported. The positive skewness
in the frequency distribution and the example traces of time change rate of wind speed indicate
the existence of gust front.
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Fig. 1. Topographic map near the Shionomisaki Wind Effect Laboratory.
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TEST HQUSE 2

TEST HQUSE 3

Fig. 2. Network of observation.
Three cup anemometers are set up at
points No. 1 to 31.
Propeller anemometers are at P-1 1o P-4.
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Liziz, BEEES (P-1) WA THS (Phote
2), FlEEL, WREBAFOR ik, 2hEhil
AEAHY, BEid, 10m, 17.5m THd. AR
id = EEEET (No. 30,31) & 7w =7 BRI BH
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Photo. 1 Example of mast array for observation,

Propeller anemometer and three cup
anemometers at the wind tower in the
test field, The three cup anemometer
at lower height is No. 22 and the
higher one js No. 29 in Fig. 2.

Photo. 2
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 Photo. 3 Propeller anemometer and three cup Photo, 4 Same as Photo 3 except for observa-
anemometer on the top of main office. tion room.
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Fig. 3. Blockdiagram of observation.
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Chart recorders and indicators of
wind direction and speed.

Photo. 6

Transducers and data acuisition
system.

- Photo. 5

Table I, List of runs in analysis.
RNo. | 8 W ® | % | BOSW | FEAR | gymmn
1979-9-30 19:58 10 10.6 SW
1979-9-30 21:27 10 15.4 SSW

WEELIDNBOTEEECT ™ v 7 TR LT, L DEHOMRORRIERED, £EHRICUTHRIT
B Uiz, RIF L7 2 flo R, SPERAARS S OHEER, Table 1 LRTEBDTHS.
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KFOBEMNE, EREHREVOIRROFEELHEELT, TOMEEHLLIRLTNCETHS. &L
AHERTCE, FORLOERIE, B ELREBTEITVELEVARL . ZOkd, EOX3UHLE
E2LOBERTHEED, EOXIHTERERVIE, 20oEELVARKERATEZOPENIAYE
S THLRERBDS. CORFOBBLEDA A —V2BL Ty, (k05 OMIHEARENR
LT, REDEBOBRETE - TABLENH—2DHEL LTEL BB,

AP LT, TERHEE LS D E LREERDWT, BESTEE-THI. Bt LAoRARET
50T, TE, BREO—FHAEOHMEIBYOEEEZYPT L, EHANOER, HTLbEHD
HWALTE LS 2BELTOED, BEOBES, KEoiLT, kEHSEvEBbh3 X5 AN
COEESEE Fig. 4, 5 IKRT. ki, BEHNSOSKEE, Table2, 3 ILRTEBY THZ. ZRADHE
SHASEID Skewness 9 Kurntosis 13, BUEEBIOERANNERNHERE LIcE D, Skewness D0
Kurtosis D 3 LB - T 30 B UBEOEAISRICONT, ZHSEEERLES L, Run 1 T Ske-
wness $20. 3, Kurtosis 52,9, Run 2 Ti& 4 0.0, 27 TH 5.
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Table 2. Statistical values of wind speed and its time change rate at Run 1.

o WIND SPEED WIND SPEED CHNGE RATE
o]
122} = =
<5 25 2] ]2 ]x =] =] 2=
OF | =z | ~ = | I z c |g T -~ £y =]
5< | 5 78 |Bam 3% | B =2 o =] 8% B ; 32 3
Z, Q =
3% | 5% o8 E9G|cE (52| 2| 2 |56 |%E 52| 2 | @
s Z té‘) q > | S Gl ] ~ —~c | LG 1 c_n
=z g 5 = =l e w 2| 2| 8| g
127 2.4 | 0.19]19.3| 5.9 0.05{ 2.77 | 1.7 | 5.7 | —4.4| 0.42 | 3.16
123 24 10.20]19.3| 6.0 0.03/2.84| 15 | 54 |—4.9]|0.27 | 2.98

1

2 .

3 12523 [0.19| 18.8| 6.2 |—0.09] 2.60 | 1.7 | 5.7 |—3.8| 0.54 | 3.58
4 104) 24 026|175 5.2 0.23 239 | 1.4 | 4.3 |—3.2| 0.54 | 3.23
5 113127 [ 024|193} 6.3 0.28/ 252 | 1.6 | 6.1 [—3.5(0.56 | 3.65
6 118125 (021|194 58 | 0.19/2.68} 1.6 | 5.1 |—3.9} 0.58 | 3.24
7 131 24 [0.18 (190 7.1 0.08) 245 | 1.7 | 6.0 | —5.0( 0.28 | 3.23
8 102 2.7 1 0.26 | 18.1 | 4.9 0.34) 2,65 | 1.5 | 5.1 |—3.9( 0.46 | 3.44
9 11.2| 2.6 | 024|177 4.8 |—0.05| 2.57 | 1.7 | 5.6 |—3.5| 0.60 | 3.44
10 951 2.8 [0.29]18.7 3.8 0.59| 2.84 | 1.4 | 45 |—4.5( 031 | 3.28
11 11.8( 2.7 | 023|194 5.2 0.20/ 2.65 | 1.7 | 6.5 | —4.2| 0.43 | 3.57
12 8223 |028)149| 39| 046/278| 13 | 4.3 |—3.1]0.55 3.7
13 9.1 2.8 {031]195]| 3.0 0.66/ 3.30 | 1.4 | 5.3 |—3.5] 0.28 | 3.31
14 9.1 |27 029|183} 3.3 059/ 2.95| 1.4 | 5.6 | —3.5| 0.62 | 3.75
15 85|23 (028|156| 3.4 | 044|287 |13 ;52 |—3.108 4.7
16 95|23 |02 |16.1| 3.4 | 0.27{3.06 1.3 | 4.3 |—3.3}0.34]3.12
17 87|28 |032)|18.0| 32| 066/ 316 15 | 58 |—4.8]0.50 | 3.72
18 75|25 (03|153| 29 066/ 3.08|13 |74 —3.2]1.28]6.63
19 10927 [ 024194 3.3 | 0.19/348| 15 | 6.2 |—3.8| 0.56 | 3.7
20 85|28 [ 033|185 3.3 | 060/332| 1.6 | 4.8 |—4.3|0.76 | 4.10
21 10|24 (022188 5.0 | 035/ 2.89 | 1.4 | 53 | —3.3| 0.64 | 3.8
22 1.0 27 1024 |19.7] 3.0 | 016/ 3.54| 1.5 | 7.5 | —4.0| 0.69 | 4.64
23 96|28 /029|188 3.7 | 039 3.16| 1.6 | 6.2 |—4.1|0.72 | 4.19
24 1.9} 27 1023|195 5.2 | 0.39)2.73| 1.6 | 6.2 | —4.5| 0.52 | 3.34
25 - - - - - - - - - - - -
26 12128 (023 |21.3| 56 | 050/3.3 |15 | 7.2 |—4.8]0.46 | 4.14
27 11424 (021|182 57 | 044|261 | 1.4 | 4.8 |—4.4) 045 | 3.7
28 119725 1021|190 6.2 0.3} 255 1.4 | 4.4 |—4.3)0.23 | 3.18

MEAN | 10.6 | 2.6 | 0.25 0.33] 2.8 | 1.5 0. 3.50

DNTZOBHIEREFE LT, ZORFNIHEEER THo COMENROERSHERLICD
43, Fig.4, 5 O b), ¢) THb. BADFERL, L5BE6.0HTHS, RAADHHELRDOEIE
i1, EHO0BRFIOBAS, TIFMESESLIBOLEL60BDLEd, 0.0m/2 THEH, Z0K
MO, FERNCK > TRIZ> TS, T0bb, ML B0 L &icid, ERSGEORR
PoPIBATNED, 6.0BICT 2L, ZOEAIE LI TIERBITHIRNCI 50 BEOFMFFEZEL 5
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Table 3. Same as Table 2 except for Run 2.

o WIND SPEED WIND SPEED CHANGE RATE
o]
"U% g 2 = =z @ é 2 =z 1] bal
% |cz|g2 (8.0 3|5 B e lolB| & |8
2 23 8 2|8 8| |E[2| B4
1 92|25 (027|165 3.6 | 039 2.58 | 2.1 7.6 |—5.5]| 0.50( 3.35
2 126 | 3.6 | 0.29 | 22.9 3.7 | 0.10| 2.39 | 2.8 9.1 [—7.1| 0.62]| 3.44
3 9.7| 21 |0.22{165| 52| 0.39 3.12| 1.8 6.1 |—5.0] 0.45| 3.13
4 18.0| 2.8 [ 0.16 | 25.7 | 11.0 | 0.06| 2.52 | 2.1 7.3 {—5.2| 0.64] 3.15
5 171 28 | 017|251 9.8 | 0.13] 2.44 | 2.2 5.7 {—5.8| 0.32] 2.64
6 14328 (019|220 7.6| 0.20] 2.64 | 2.1 5.8 —6.7 0.11] 2.93
7 121 2.6 [ 0.22 185 53| 0.00] 2.69 | 2.0 7.1 {—4.8| 0.52{ 2.87
8 19.0( 2.7 | 0.4 | 25.2 | 11.6 |—0.18] 2.57 | 2.1 7.7 |—5.0| 0.07| 2.88
9 1741 2.9 | 0.17 | 24.6 | 10.5 |—0.01] 2.49 | 2.1 6.7 | —5.8| 0.29] 2.13
10 20.7 (2.7 | 01327.012.0 |—0.32} 3.15| 2.9 5.8 |—5.6| 0.11] 2.90
11 225129 (0.13(29.0]11.8 |—0.52| 3.34 | 2.8 5.5 | —5.8|—0.02| 2.85
12 - - - - - - - - - - - -
13 - — - - - - - — - - - -
14 19.6 | 3.0 | 0.15 | 26.7 | 10.4 |—0.31| 2.88 | 2.3 7.2 |—6.6| 0.37] 3.19
15 21.0 | 3.0 {015 28.211.1 |—0.22| 3.07 | 2.5 | 11.4 | —6.6| 0.42] 4.06
16 155 2.7 1017 1 23.0 | 8.5 |—0.11| 2.56 | 1.9 6.2 |—5.4| 0.19} 3.09
7 | 19234 | 018|27.0| 9.7 |~0.2427 |25 | 87 [-65| 0.30] 3.49
18 22.3| 35 | 0.16 | 30.6|12.6 |—0.42{ 2.82 | 2.5 8.4 |—6.4| 0.24] 3.10
19 14234 /024|230 59| 0.10/2.54 | 2.6 8.0 |—6.2 0.37] 3.12
20 14.8| 3.3 [0.22)|23.0( 6.0|—0.10) 2.73 | 2.5 8.2 |—-7.9| 0.22 2.98
21 08| 2.8 | 026|184 3.2| 0.11| 2.73 | 2.1 6.3 1—5.2( 0.35| 2.93
22 99|25 |02 166 | 3.6 0.10/ 2.53 | 1.9 6.2 | —4.9| 0.43]| 2.98
23 8122 |027|150| 33| 0.37) 299} 1.7 5.7 |—4.6| 0.48| 3.25
24 13.7] 3.2 [ 023|21.9| 55| 0.00) 2.60 | 2.6 6.8|—6.6| 0.31] 2.88
25 - — - - - - - - - - - -
26 144 |34 (024|254 45| 0.383.37 | 2.8 | 10.6 | —7.4| 0.62] 4.07
27 1421291021231 | 64| 0.11| 2.90 | 2.4 5.8 | —5.8] 0.12{ 2.58
28 - - - - - - - - - - - -
MEAN| 154 | 2.9 | 0.20 0.00{ 2.72 | 2.3 0.29] 3.12

Bho, LiPSoBLTH-T, 1.5 BT TELIHE, B >OTE UEEOBASO B EEE L 5
724 M% Table 4 ITRT . FMIEIZELTOL &, BEOKHEIED Skewness AP LTVW-T,

ZOEYATEOWE, RAKEAELEINCIZS T Ehtbh b FHERMEZHELTOL &, BRAEHIITFEL
INBDOT, BGEDEERED, BARARL LT ORTEEY THb. &I 5D, BHOBHZELRIC
ST, 4TS, 2OLABEMERS T, FEHEBEOEY, BEREOKZVISIIHANDH 5,
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Fig. 4. Frequency distributions of Run 1. Fig. 5.a)—c) Same as Fig. 4. a)-c) except for
Curves in the figures are the normal Run 2.
distributions.

a) Wind speed with averaging time 1.5sec.

b) Time change rate of wind speed cal-
culated from wind speed with averag-
ing time 1.5 sec.

¢) Same as Fig. 4.b) except for averag-
ing time 6.0 sec.

RHEOFEEEA L5 HO L 5D, BEELROERAIHD» S, ZOEEDMED Sm/s? L EOEED
S0Eh, BARAELTHAEC EbhE, REORLDL E, bbb, EtRoEPAOHAR, &
WOREHER, RADIDELEE. chid, BROERICK T 2 Boid O BBk BfRT 5 C L0012
WERE AV, SEHESED 10m/s T, BEHS LS HEE 0LHIOVTR, ARBTEALTHIR
RFR=EREEH TS, THBRELSBbDEELTEINTHAIY,

Fig.6 {3, Runl OEHOD b v —22RY. COLEDRAMIT, HETHZOT, HE,SILENTD >
THIgONE 32k 51, BRIAOEEEZL DI TRRLTHE, BROH»S | HHET, BRI L
15, 12~n&, BHEOARBSLBEH LT DXL 505, i, EHLEHIC, BHl&26—23—20—17—-14
L, BEOZBERSBEH LT >T\b, ZOREQLABOH£Z2 b - L X BB D, BEORKHE
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Table 4. Statistical values of windspeed and time change rate of wind speed with averaging time.

RUN-1 WIND SPEED WIND SPEED CHANGE RATE

AVERAGING | MEAN | RMS RMS
TIME(sec) | (m/s) | (m/s) SKEWNESS | KRUTOSIS (m/s) SKEWNESS | KRUTOSIS

1.5 0.6 | 2.6 0.33 288 | 15| 055 3.50
3.0 2.5 0.29 2.8 |20 030 3.23
4.5 2.4 0.26 284 |22 | 019 3.01
6.0 2.3 0.25 289 |22 | 0.09 2.99
7.5 2.2 0.24 28 |22 019 3.22

RUN-2

AVERAGING | MEAN | RMS RMS
TIME(sec) | (m/s) | (m/s) SKEWNESS | KRUTOSIS (m/s) SKEWNESS | KRUTOSIS

1.5 154 | 2.9 —0.00 2.72 2.2 0.29 3.12
3.0 2.7 —0.04 2.82 2.6 0.18 2.98
4.5 2.5 —0.05 2.80 2.6 0.16 3.06
6.0 2.4 —0.07 2.74 2.5 0.04 2,91
7.5 2.3 —0.10 2.79 2.5 0.03 2.85

Wy AN A A A
e N Y e A W N
2 onrd NN A NS\ ANV 1‘;’""’
L NN AV NS g W VS NVAPVE AV A

18

ANEMOMETER NUMBER
5

TIME (MIN)

Fig. 6. Example trace of wind spped with averaging
time 1.5 sec.

RO v — 2% Fg.T IGRTo BHED F V-~ BE, b L (EEMHO) ZtAsER LT
3o LT, LTALTAKR, BOLAEOE— 7 BHRAL TV 5. ZOE— 7 IEEDEEERLTNS
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Fig. 7. Example trace of time change rate of wind
speed in the case of Fig. 6.

DTHBo iz, LAEDE -7 BEBLTNBE T &id, HRIZERD Skewness BETHZZ EDOHT
BINBLLTH T ZOBA, Blid 0m/s BETHD, ¥ m/s OMTREDZEH, MRIICHE
LTWb. DA LT, Fig.6 »5bbhd LI, REDHRDIZ, BINCH~RE EBPHTH S,
INHDT EDD, REFMREASEE XIS, REOLIEMS S, FENAEEBLTND C LIIHE
T, ZOEBERZ I, BE 10m/s BEDE &icid, LIDREOFEHHNTROTESZE8bh -
1o

5. REMGOEMBIEND L1BE

RERTHRO ZIRFTEHISIEDD &y ZOBHIIDOTHNTHI Xicike ke, BHA AL DV
T, BoEOMIEEREZHE LT, Z0OM% L5 P, SRAOEBGICHNITES LS 2
T5 &, BEORNELROERNESHENOAY, ZOHOENDL S TRBNICE-> TV Z &b
T& %, WL 2 DOFITONTRLIZDY, Fig.8, 9 THb. ZDL TOEMIT, AT UIZF 41
Thb. NPT, BEOHEELED 2HEDHETHY, FERZ L5 E Ui & SR # M, S
HUNKMELETH L. ROPT, RETHAKEIBEABEHE UHRTHY, HIoBBico0T,
BE»SLETNEAD > THEBH LT X T8br 5. BEMROMROLXZ, B &ELHGIC, BA
TH40m, RAFEICIE, ¥20m ORKEXBHB. 2OHEOBRIE, Fig. 8 ichohs k5, —ED
2R > THEH LT DY TR, BHEEBIT, ZHLTH . 12, HEBOER 6—F LTHE.
BEEEERD L0, B OEK O, EhELHETH B, Hic, Fig. 9 D 245329.20005 24
30, 7RI TR, BEHETIBILL TV 30 LS ICHL S, LU, ZRETMESEMEL-TVT, 2
DFEEES—FTHRUINTOT, LiPHIE, RETESBRENLOZEVSIBROEKDIID. b
L, 251, COLEHORAMDIEIZ20~30m LD T &It bo Ba R4 OBEIHEEERDEC &
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Fig. 8. Typical example of gust front. The values in the figure is twice of wind speed.
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* z -1 -1 * 1 o -2 * 2 4 o
#* 2 2 -1 -1 * [o] o -1 © *® 1 2 1 -t
* o 2 3 0 -1 * 2 -2 4 =1 [ * 1 -1 -1 2 t

# 0 0 1 0 1 % 0 % 6 ©0 1 -1 1 ¥ 0 % 0 0 -2 0 0 17 3
* -1 2 3 -8 22 * 1 0 -2 -2 21 * o -2 0 -3-4
-1 0

* -2 -1 0 « f3) o 1 *

Bk ok ok ok o ok Kk ok ok ok ok sk ok ok ok ok sk sk ok ok ok ok sk ok ok Kk K K K B K K K ok kK K sk ok ok kK

TIME 2M29.25 TIME  2M30.7S TIME  2Ms2.25
* -3 1 -1 * © -1t *

* o -t * ° -5 -1 03 *

* 2 0 -2z -1 2 * 2 0 -2 0 0 *

* 0 -2 0 -3 15 0 * O 0 -1 -2 w2 o
* 2 -1 0 -20 * 0 -1 0 -30 *

* 1 2 * 3 2 * -1 -2 -3

ok ok ok N sk ok ok sk ok ok ok ok ok K R O K kW ok K K ok ok otk ok ko ok ok kA kK ok ok Rk ok ok ok ok
11ME 2M334.78 1IME 2Ms5.25

* -to * -z o o * N

* o o 1 1 * -5 2 -1 -2 * WD

* -2 ¢ o0 -2 o * -1 1 o -2 -2 *

* o -2 1 -t 0 =2 -1 = 0 -1 -1 -2 L

* =z -3 2 -1 01 * -1 -3 -1 -1 12 *

* -2 -3 -2 * 0 3 -3 *

Aok ok k ko sk sk sk ok ok ok ok ok ok e ok ok ok ok ko R k ko ok ok ok Kok Kk

Fig. 9. Same as Fig. 8.
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BATRELZOT, ROAERBRSY, BURTRLOWEDTHS, BEHLTHTH $TORE & ¥ i »
5, FHNLBHEEEZRDTHB L, ¥ 10m/s THD. 2D 220HDOBAD, MK O 4 1 13,
Fig.9 OATICERWHUATHATRLIEBY THS. COMDPDOEFESBHED 2 {EDMETH B4, JEHE
DREFEBRBBH LTO - 28T, FERER, 11~12m/4s ThHY, COMICHE~RS EBEEEDHH
PRHE,

EEBHRO & 5 18BRE, BEORBBIBHEH LTV LI BBERTHLOT, Bodd 2 DrRIELER
%, BOBRKELTHS Euler WBEZF LD b, REFROBHICK »T, TOYBRBOELEEZTH
{ Lagrange ISR DIBEL Y H¥b LN EBDLND . ERFHRO L S SREFABSTRT S L—D0
AT, BHEOHHERRILREDEE LS THAIM, ZORBFEBEKRBMEL22H500, &
HLD2H50hOHMNE, kit~ Euler WIZEEOMMENCROS AN ST, KUK THS. BEM
HOMEREIL, ERIRORERFICHED -T2 LEbNEDT, Lagrange MIEMEERDTHB %
FEhidh b0 Lagrange H75EE WS (material differentiation) {%, Euler #2%# T, ROk HIcEH
T&5o

Duy 0wy Buy
Dr "ot Yo o

u; BRETHS. ALOF—TL, Fig. 8, 9 K RTAEDOHFHENERTH %, F_HOBHRER, ALz
Hismsbhhid, KOEZEMBTET, (1) RDOLELD Lagrange MISHLERENAETEX B &iTiE B0
Fig. 9 O BEGEORMZELESA S WVERICOVT, (1) ROKBEFEMTZ2 LT, 20 L OEED
TRFEHIAST (Fh b, Fig 9 REHET 3 HICANAEDOST) % Fig. 10 IKRd. ¢ O Fig. 9,

TIME 2M24.0S TIME 2MZ5.58 TIME 2M27.08
* 22 17 23 * 26 15 21 * 28 14 17
*® 18 16 16 21 - 22 20 14 19 * 23 21 12 19
* 20 23 14 18 20 * 20 27 19 17 18 *® 24 23 25 15 17

# 24 16 22 28 16 %1 18 % 28 16 25 29 19 91 19 % 25 17 28 2& 21 *1 19
* 25 16 26 30 1822 * 23 19 31 24 222¢ * 26 18 3 21 2628
* 30 27 23 * 25 25 21 * 31 23 23

ok ok ok ok ko ok kK ok de K kK K kK R Ok R R Kk K kK d K ok ok ok ok ok sk ok ok b kK R kA ok ok

TIME 2M28.SS TIME 2M30.0S TIME 2M31.5%
* 32 20 17 * 26 23 15 * 25 21 17
* 26 25 14 16 * 26 22 17 18 * 27 17 15 23
* 26 22 23 19 18 * 23 22 19 18 22 * 26 z2 15 17 22

* 31 17 23 26 21 41 24 % 33 24 20 26 16 w1 24 * 34 36 21 24 13 *1 21

* 29 15 24 21 2021 »* 32 26 22 20 1722 * 34 35 19 20 1221

* 28 30 22 * 31 34 32 *® 36 32 38

ok ok sk ok ok ke ke sk kM ok ok ok B Atk d ok ko o ok ok ok ok o ok ke ok ke ko b ok ok K kR ok ok
TIME 2M33.08 TIME 2M34.5S TIME 2M36.0S

* 28 15 21 * 44 13 21 * 31 14 21

» 24 14 15 23 * 34 15 18 25 * 27 18 17 21

* 34 22 12 21 23 * 30 22 11 17 22 * 27 23 10 14 19

* 34 33 26 26 10 *1 21 *x 30 28 29 24 9 1 19 % 30 26 ¥6 21 10 83 17
* 34 31 26 17 1114 * 30 26 s0 14 1114 * 28 21 22 12 1418

* 34 34 33 * 30 28 29 # 30 33 23

B N T I S R e e T I R R S S S S S R

Fig. 10. Wind speed distribution in the case of gust front in Fig. 9.
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Table 5. Lagragian acceleration of gust front in the case of Fig. 9

TIME [2M 27.7 sec 2M 29.2sec 2M 30.7 sec 2M 32.2sec

POINT 3 7 6 9 11 6 9 11 8 10 13
du/at 1.0 20 20 25 3.0 2.0 25 20| 25 15 2.0
udu/d9x|—50 —2.4]—2.2 —4.1 —1.9/—4.1 —8.4 —6.7| —0.8 —4.6 —4.2
Du/Dt |—4.0 —0.4|—0.2 —1.6 —1.1|—2.1 =59 —4.7| 1.7 —3.1 —2.2

10 2FA LT, (1) KACEHRMZGORKEZEZL L LILLT, ThIKERT 3 X5 8 HORNITE
B UTo HELERZ, Table 5 ITRTEEDTHB. HUAOEEDOHRA L, B0 BB #HI KD ShIZ
OHEDD - T

(1) ROBEHER, $TTOBEMCONT, ADEEZEZ. £OREXE, F—HOHBBELOFICH
NRBEREL, ZOHRE, (1) ROELO Lagrange HISIEE IR EUCIE 5 & EHBE 0. RERIREKOM
FEEBATHEENS C &L, FEMCL, BELTWECLETH-T, CORKMBERLDDHHRNEL
BEESTWBEEALDNS. COADMEEDOREINM m/s? THELLEEZLL, COBROEFEM
(74744 6) BEBLBOURTERRBRETHAH LEEIN S,

EBICIE, ERFHESRELT, BELOOHIRESHFETETHHI L, ThEHTEIRITH
Bo [HEOREBRFRLIERN LRAEORITONT, ERRSHRITETE - THhE, ZOBREORRARFR
EWADCENTEBZDH LNIE.

6. & ¥ U

PtoXdic, WEBAEBRIICENT, ZRMROBIAERNE LT, Bl 27 2%2%ER L, EBRIC
BHIEEES UTeo BRI, 2 D0FOBRITEICOWVT, RBRIVSBIRETE - 10120 T, TR
CEREZBELECHAETRE TRV L L, BHEPZ OMMNELROERAHPEFEOME, b —
AP HERIHEEL OGNS LS KAESEET LS RARERMT CLMBTE, ZNMBRLLSET~
- THHUTO K TEMATE

FRATSO RN, SEOEFH» S, RHNERHIC 40m, (Eh 20m BEDQLEND ZR-7
HDOTHY, RAFMCBEBHT I ONTER LT, Z0c), BaRlx OBHHEEL BTN E
BV, BRMOBEEEET 2 HOTEBBEER, 20L& *OFHRELDNIVERESL 1.

ERFTBORERES S 5 2DIC, FEMEEZRDTHIL, AEORIFHINLIE, BEREBICHS &
Bbis b0 UhLRMEIEh T

L%, WBFFEEP LT, ZRAROBEC DV THMELEDEOHDTH B,

B, BRERCaBATOREN, BRBEDERIE, RGHSE, WNME, BXPILRAER
HIEHES, KB @OSKRICEH#HT 5.
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