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X4 FEEIL, BB, EEMES (L— ¥ —REX "BRTE). DXKBIE, W2l
WZBITD XN RMP L—& — O &,

AT E CIRFESHRE . BB, AARBERKLOE KD S L, FIZEHRD A TIC
L HHBIC CEERGESENE SN TV DHHERIZOWT, b—& — SR 5 A & Mg
BEDOLKEIT>TE Iz, ZORE, BHENEIZ X 2WEERE & L — & — SR E 54 O
SIGBRAHM L L, —FH, MARRBEICEFSNTICEAELTEBY, ZOMbLL—4
—BINEFEREH TS, I T, AFEIX, REIZONTE., [RBITOERIC K 2 WHJE
BERENSAH G L IX, MENEANY & KBS EN AW RE RO L —F — 5
SREEIZ DWW TR T, Aeds, MEKREIIG K CMEEE & BE 23 HIBT L T2 2% 2019 4F O W 5 &
METHo 11 A8 H ITHE24 53D KIZOWNWTHIRRD, 72, HAKRIHEBIZ OV TIX
AR TIT 2020 4E 1 A0S 2 TR H > 72D T, EICKBER B EBEOME K220 T
fEREBRRD

a2) RELESME K

2019 R AELTEMEOE kD H> b [ETHPEMEEERAL LIX, EAVICEY &K
EEERENAPLREKRER IICHAT, TXTHEHEBKANPLDOE A THoT, ZHH D
KIZDWT, =& — RS IR EE 4340 7 B W 2 SRR R 2R I o Tk D A 3R 3 18T A )
LaRXr MLz, ¥, KFETRLEEAKICOWTIX L —F — K RES A2 X 5~ 14
T 6~ 1413V — & — RN TRES A2 DEME N e m Bl s IS Lz S HEE S
TR B X OHFMTORKMNBESMEZ R L TWND,
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SVO UTC:2019/0917 19:38:51 AZM:-103deg

Heaqhi(km)

Datancelkm)

5 BRLEKILBIRAIFTL — & —I2 X% RHL A% v 2 X D RCETRE A, 9/18 4:35 D3
DOFl, XEEE ORI UTC BEZ], AZM 1ZAE 2 S B3 E 0 HAr A 21,

SVO UTC:2019/10/02 15:58:04 AZM-97deg

Heaqhi(km)

Datancelkm)

6 BEEKILBRTL —&—I12X 5 RHL A% ¥ 2 X B H58RE /DA, 10/3 0:55 DR
D i,
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SVO UTC:2019/10/13 12:03:06 AZM-97deg

Heaqhi(km)

7T BB KILEBRIFT L — & —I12 XD RHI AF ¥ 2 X AR H RS, 10/13 21

D,

SVO UTC:2019/10/15 20:48:23 AZM:-101deg

Heaqhi(km)

B8 M KILBIRIT L —4 —I12L 5 RHI A% v T X DS RESSA, 10/16 5:46

I D i,

Dastance/km)

Dastance/km)
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SVO UTC:2019/1019 01:31:22 AZM:-101deg

1 40

|35

Heaqhi(km)

9 MEEKILBIRAIFTIL —X —I2XL D RHI AF% ¥ I X DKEMESS A, 10/19 10:29 D15
35D Fl,

SVO UTC:2019/1019 10:07:27 AZM:103deg

1 40

|35

Heaqhi(km)

Dastance/km)

10 BEXILBHET L — % —I2 8% RHL A% v 2 KD RS REESr A, 10/19 19:05 O
185E D il
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SVO UTC:2019/10720 09:04:50 AZM:-103deg

1 40

|35

Heaqhi(km)

Dastance/km)

11 BB KLUBRFT L — & —12 L% RHL 2% v 2 X A RE A Fi, 10/20 17:59 @
B3 DB,

SVO UTC:2019/10522 12:62:07 AZM-97deg

Heahi(km)

Dastance/km)

12 BEKILBIHET L — % —I2 8 % RHL A% v 2 KD RS REESr A, 10/22 21:46 O
185E D il
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SVO UTC:2019/11/02 09:31:28 AZM:-101deg

60

Heaqhi(km)

Datancelkm)

13 #EEKUBIHIFTL —& —I2 X5 RHI 2% v T XD RERE S A, 11/2 18:28 DR
35D,

SVO UTC:2019/11/27 18:50:31 AZM-97deg

60

Heaqhi(km)

Datancelkm)

14 BEKIWBHIFT L — 2 —I2 X2 RHT A% ¥ N2 K D SO FREE 53 A, 11/28 3:46 D%
¥ D,

51%9/18 4:35 DIEFHE T S 1L 600 mIC TEIC A TG B E S ERHTH 528,
PG 8BE S AT 7 & Bl 2 5 B I 2000 m FREE L RERR C & 72, X 61X 10/30:55 DIEF THMH T
XM SR R TN eS| RO BREE AT 0 DR BER E A kD F 700 m BREE & HEE
L7=, X 71% 10/13 21:00 O3 THEE R EE 300m (2 CTEICA - 7272 0 fig e B2 5 A B
ThHholM, KERESAN S KD 2000m FEE EHEE L7z, X813 10/165:46 DRI T
B DN, EEEE 1500m ICCEICAS O @EBIESEN AR TH - 7203, KR E 5
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s Aka E 2500 m EHEE LT, 9 1% 10/19 10:29 DJEFE CTHEE & 500m 1 TEICA
STl OREBEESENRATH 128, L—F —EEBE SIS kD E 1800m & HEE
L7z, X 10 1% 10/19 19:05 D JE5 CHEME & E 1200m (2 TEIZA o 72 70 & fe i B 2 5 AR
HTH o, L—F = RHRESAM 6 KA F2000m &HEE LT, 11 1% 10/20 17:59
DR THEIE L 800m IC TEIC Ao T m B @ E N RP Th o 7223 SR E 0 Af
25k 2000m & HEE L7, K12 13 10/22 21:46 DR T H LTI NHUE H sk Tuv
RN BCHTIREE 3 AR 2 Bk E k3000 m RREE & HETE L7z, 13 1% 11/2 18:28 D IREFE THE
JEEE 800m IC TCEIC AT le @B EFHEN A TH - 7o K BE S A5 kD E
2000m FR L & HEE L 7=, 14 1% 11/28 3:46 DMK IMENE 5 EE 200 m IZTEICA-72720
KEBZESHENAHATH 722, KOk 3000m FRE & HEE L7,

#£3 BED2009FDEAY LI NEAD YU X |

w1/ Wiy | aq7 |TRRE g g | BB S or i) b SR

2019/2/3 2:28 Ex >1000 61.6 -
2019/2/10 15:18 | Ex >600 57.7 -
2019/2/27 13:39 | Ex >1200 69. 8 -
2019/3/10 10:32 | Ex X 28.9 | A~ -
2019/3/18 18:23 | Ex >1700 49.5 -
2019/4/7 2:51 Ex >500 114.3 -
2019/4/25 6:38 Ex >200 29.9 -
2019/5/1 13:00 Ex >700 28.4 | A~ -
2019/5/14 10:26 | Er >1600 7.8 -
2019/6/24 0:34 Ex X 12.9 | RH -
2019/7/22 9:47 Ex >1500 32.7 -
2019/9/18 4:35 Ex >600 68.2 | X 5 2000
2019/9/18 15:09 | Er >1600 3.2 -
2019/9/18 15:57 Er >1200 X | A -
2019/9/20 16:04 | Ex >3400 39.6 -
2019/10/3 0:55 Ex X 53.5 6 700
2019/10/7 14:01 | Ex >600 18.5 -
2019/10/13 17:29 | Ex >700 25. 4 -
2019/10/13 21:00 |Ex >300 84.2 7 2000
2019/10/14 19:44 | Ex >600 21.7 | A~ -
2019/10/16 5:46 | Ex >1500 57.4 8 2500
2019/10/17 22:18 | Er >1500 4.6 | ~HA -
2019/10/18 2:23 Er >1200 4.1 | ~H -
2019/10/18 14:25 |Ex >1800 25.5 -
w/A/E sy | aq 7 | TR e gy |BIE or )L m T
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2019/10/18 20:29 |Er >1400 X | RBH -
2019/10/19 10:29 | Ex >500 55.7 | X 9 1800
2019/10/19 19:05 |Ex >1200 44.6 | X 10 2000
2019/10/20 0:42 Er >1200 1.5 -
2019/10/20 4:56 Er >1500 X -
2019/10/20 17:59 |Ex >800 46.4 | X 11 2000
2019/10/22 21:46 |Ex X 41.7 | X 12 3000
2019/11/2 17:51 Ex >1500 53.7 -
2019/11/2 18:28 | Ex >800 40.2 | X 13 2000
2019/11/5 20:24 | Ex >100 4.9 -
2019/11/7 15:57 Ex >3800 45. 8 -
2019/11/18 23:31 | Ex >1300 21.4 | A~ -
2019/11/28 3:46 | Ex >200 X | X 14 3000
2019/12/2 4:40 Ex >1400 X -
2019/12/2 10:05 Er >1600 X -
2019/12/6 22:53 Ex X X | R -
2019/12/9 14:08 Ex >500 X -
2019/12/14 14:24 | Ex >500 X -
2019/12/17 4:46 Ex X X -
2019/12/17 6:57 Ex X X | R -
2019/12/17 9:31 Ex >2000 X -
2019/12/17 18:08 |Er >1300 11.9 -
2019/12/17 19:41 |Ex >1500 34.9 -
2019/12/18 7:08 | Er >1000 13 -
2019/12/19 13:00 | Ex >200 34. 4 -
2019/12/19 18:15 | Ex >800 79.3 -
2019/12/21 10:10 | Ex >400 20.9 -
2019/12/21 10:35 | Er >1200 1 -
2019/12/21 11:05 |Er >1200 X -
2019/12/21 11:23 | Er >1100 X | R -
2019/12/21 13:45 | Ex X 20.9 | ~H -
2019/12/22 0:20 | Ex >800 25.8 -
2019/12/22 10:39 | Ex X 15.9 | ~BH -
Type IZBWT Ex ITXRBITOERDER 27 L, Ex TIERWIE KT Er &L LTW5H, X I3fE

PAARB, IR S E S TEREL L HES NS HE, L — ¥ — I

BWT IR X

HWREOEE Y OoMNEBR & LRk ke oo r—narmd, L—F—"ED
EWE L hoTm 2 L AT,

(=] (IR DA DRI L7228 M8 m

a3) H K B E K

OKBEEIX 201942 A 2 HOE KNS 1 HE50 12

47

20204 1 H 11 H~12 H, 1 A




1I7THA~20HA, 1 H23 A, 1 H24 A, 1 H2T A, 2H 1A, 2H3A, 2H4H~5H, 2
HO9H, 2HI13H, 2H20H~21 HIZE KL, R2ICKRGTHERLEZOKRTED
WEIZ BT o kBl A2 <7, 202042 1 H 18 H 11:25 £ THSQ A% ¥ »E— N TiEH
LCWelew, MEEEOREmITE LW, [ 1 H 18 A 11:26 LARRIZRHI A ¥ ¥ VE— R
TEALTWEDT, ZZTIHERII AX v E— R TOL— & — R H 85 % £ 4 o
DOWEKN BRI LU 72K 15~ 28 TRIEKIZHODNTHRS,

15 (1/23 7:34, WEJH & EEARET) 16 (1/23, WEMEEE 200m), X 18 (1/24 4:23,
MERE R EE 100m) . X119 (1/24 6:23, MEMEEE 500m), X 21 (2/1 11:10, M) & EE 200m) |
X 23 (2/3 6:01, MEMEEEARE), K24 (2/4 9:40, MEE & 200m) . X 25 (2/9 9:50,
ME R E 500m) | [X] 26 (2/13 12:11, MM 300m) , [ 27 (2/20 10:20, M) & BE 100m) |
¢ 28 (2/2110:58, MWLM & & 200m) ([ZHKIFD L — X —KHRE M2 R T, ZiLH DO
KEFO LG EEIXLTEAEN O DT T K7 T v X4 —DORBI LD KHBEDOE £ %5k
WT, BHERKHNBEORmEV IR OV, Fo, KEBEOEE D 2 O EMERRZ 7
AR 2R o Te . ORI, PEIE O oD KW O IR LD RS TREE A @ DI AR+ o
Teleb EHERESND, B 1T 1% 1/23 7! 34@@m“akfujuﬁ%ﬁ®v X — RS A a2 L
THEY, EESGEIL 20 ICTEICA> TRGHEGERHTH -T2, ZOEKDOEED R
I, KA RESAND ZZOOm&f“J:?En:_ L7z, X 200% 1/27 1:47 12k L2 K9
EINDEKDOREOKFBESMMEZTRT, [RITICEVEK LX) EENKRERR L
A REIN, YREBICEH2EEREIIAHCTH D, KARE S A LD L 25dBz ULk
DFEIEN L —F — A% v > OFFHE O 4000m £ TR HEZb> TV T, BEVWHRENZ D
RFICAKBRESELEZE> CWicEBbhd, ZOHRTH, 45dBz UL EOfEEAE LD & |
KOANDIERICTEBRIZOH L TOVDORSN0, b &b EEO T O XY O
BN R B WIS RS LT d E B bivd, Ko T, BOATREE 534 2> O 13 M 2
BT E bk E800m TH D LHEFE 4L D00 FHE D G5 12 vx7énfu\é
FORmBESEOH EIINECTH S, K22 1F2/3 5:31 DEKD L —F — 558 E 55 1
AT, ZOWMKIIRERRO L OEMESEIZAHE IR TWDH, KEHBRENA D S
SO B A k0 E6100m & HEE L7z,
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KUC UTC:2020/01/19 18:00:29 AZM: 124deg
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X 17 AKBEEHEBL—2—I2XL 2D RHl AX% v XD MEDH, 1/23 7:34 OHfGME
K I D {5
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KUC UTC:2020/01/23 21:24:41 AZM: 124deg
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K19 HAKBEBEHEL—F—I2XL 2D RHl AF% v XD HMENH, 1/24 6:23 OE kD
i,

KUC UTC:2020/01/26 18:50:38 AZM: 124deg

Zhh
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20 OKBEHBL—F—I2X2RHI A% % 2 XD RHMESA, 1/27 1:47 OWE KD
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KUC UTC:2020/02/01 02:11:23 AZM: 124deg
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X 22 OKBEEL—F—IZXDRHL AX v N KD HFRE DA ,2/35:31 DMEXKDH,
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KUC UTC:2020/02/02 21:02:31 AZM: 124deg

! Zhh
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23 AKBHWEL—F =2k RHL A% ¥ 2 X DEETRE S, 2/3 6:01 O KAkRE
o> 5],

KUC UTC:2020/02/04 00:41:47 AZM: 124deg

Zhh
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24 OXKBEHEBL—&—ICL5RHI 2% ¥ 2 X AREIREES A, 2/4 9:40 DOV Kfke
EE o> 451
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KUC UTC:2020/:02/09 00:51:18 AZM: 124deg
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KUC UTC:2020/02/20 01:21:30 AZM: 124deg
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KUC UTC:2020/02/21 01:59:50 AZM: 124deg
Zhh
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H B4 Ve JoE L — & — | & it 11

e WEL R v

(m) (m)
2020/1/11 15:05 | Mk 2000 EIZAD R
2020/1/11 15:35 | i mE Kk kit 1000 P B
2020/1/11 21:00 | JH f52M5 ke 600 e
2020/1/12 03:00 | JH #5715 ik fe 100 EIZAND e 75
2020/1/12 07:30 | MEfgEng Kk i 1k A B A
2020/1/17 16:59 | Mgk 100 P B
2020/1/17 17:29 | M K ks 100 R
2020/1/17 21:00 | G0 K ks 100 R
2020/1/18 03:00 | 352 M K fk e 100 R
2020/1/18 09:00 | JH #5715 Kk ik foe 100 R
2020/1/18 15:00 | JH #57 M5 K ke 100 R
2020/1/18 21:00 | JH #7 M5 K ke 100 [E]
2020/1/18 21:00 | JH #57 M K ke 100 [E]
2020/1/19 03:00 | JH f57 M5 K ke 100 R
2020/1/19 09:00 | 35 #5715 Jk filk fo7 100 ]
2020/1/19 15:00 | 38 #5715 Jk filk fo7 100 ]
2020/1/19 21:00 | JHifsnE ik fos 100 ]
2020/1/20 03:00 | EHEME K 28 fkise ] B | K15

LTW3abkH

2020/1/20 09:00 | 35 {5e s K ke 100 F R
2020/1/20 10:30 | e i 1k NG N
2020/1/23 07:04 | Mgk 200 R | X 16
2020/1/23 07:34 | e Ak 200 2200 | BIZ A5 X | K17
2020/1/23 17:05 | e Jf% 1k NG ENG]
2020/1/24 04:23 | Mgk 100 E2] 18
2020/1/24 06:23 | M&k 500 FEE 19
2020/1/27 01:47 |MKLEBH LD ~H >800 | RIERR RHA 20
2020/2/1 11:10 | W&k 200 R 21
2020/2/1 11:40 | 3705 K ke 200 P
2020/2/1 15:00 | #5705 Kk ke 200 P
2020/2/1 21:00 | JHE#57ME K ke 300 P
2020/2/1 23:20 | HEfeE ki= 1k A BA ;!
H kE B e JE L—&— | §H5 Ui 1)
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e Ve JEE 7 EE
(m) (m)

2020/2/3 05:31 | Mgk ~H 6100 | K& "R | AH | X 22

BKE D5

600 m B,

KB A3 K

H o> 7 7

~ 900 m if

-
2020/2/3 06:01 | Ei5e MEE Ik S ko B RKERR B | K23

LTW3db k>

2020/2/3 09:00 | JH 50 kot 300 RN
2020/2/3 15:00 | iz M Uk ke 200 R
2020/2/3 21:00 | iz e ke 300 R
2020/2/4 03:00 | iz hE U ke 200 v
2020/2/4 08:00 | e Jf5 1k R A
2020/2/4 09:40 | "&k 200 M | X 24
2020/2/4 10:10 | 370 K ke 100 i)
2020/2/4 15:00 | JH 570 K ke 200 FA 7E
2020/2/4 21:00 | JHEH7ME Kkfe 100 FA 7E
2020/2/5 03:00 | JH 57 M K fkfe 100 i)
2020/2/5 06:30 | ELfgiME k1% 1k R R
2020/2/9 09:50 | W&k 500 BEHE | X 25
2020/2/13 12:11 | Mgk 300 e | X 26
2020/2/20 10:20 | W&k 100 B & 27
2020/2/21 10:58 | W&k 200 B | X 28

R EIE B KD B D O B E T, B D DB A IR 00 W B 1R R O K
D bHEEBDNE R, RN THS,
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b) 74 & — @B

F A4 Z— %1% LIDAR = Light Detection and Ranging., Laser Radar OEETH VY . 4}t
MBERNAD L =P =R a2 NT, =7 v Y B ZAT O B TH D, BT, Nd:YAG
L—H—(30mJ, 10Hz) 7> HF4 S 415 K 532nm & 1064nm D Y 2 K |1 IR (2 (B B2 R L |
ZOBRFHERE 2B L TV D, KKK+ (77 v ~F+ unfE)nH 0 I —iH
BEBH L TWDHDT, oD /NT A—Z TR FOHEBRE ERAEHIEE CH D,

TAX—IIREEBENO K ITEFEFEE ¥ — S UBLRIET () R OEREMEHI=E ()
ICRELTHD (K38 BM), FAAITmMEK A FRIZEE L, BE XOLELHRET T3
11° . B8 =E CII3mMA 15° TElZ1T-> CWb, T — X & [ESLER A2 AT~ 1 BR s 06
L. HEWWHIMAT & 77 7zt Lic, #ifkad 1 BEMOKE LT FOY A F TARN
LTW5,

http://www—lidar. nies. go. jp/Sakurajima/fig

bl) T A X —BLHRN

2019 42 1 A6 12 A E T, EKLBHFT AL L OERMBRED 2 HTick T,
T AT K B O M LI A 1T o 7o, [ 7 A ¥ — I3 F— O T, 4612 5320m, 1064nm
D2 PR LV—F—HE2M K UEREE 200z TIN5, @A NY — 03 2 RS +8 FMR
10 10 YA 70T, A 2 DI (40 /80 A ISR L7 % 07 BORLOG 38U 4 BEESY iR fE 6n
THAE 24kn ETREKL TV D, ZAICED L BT TERROIRY SRR 10 B (1A
8640 B o A BRI MN LT I N T WD, T A X —IZD\T, 2019 F D H B O #LH|
REff 2 (X 29 (2R3, WML & B IZIFT@ETBR A IThbNTWD 2, KEETIX 11 Alc, B
MTIF 13 AICE L Eo e RHMMEADH 5 ACFEENLETH 5,

40
24 g | i i
18 B
=3
i 12
& b
ﬂ .J
larm Fet Mar Apr Wy Jun bl Mg Sep Ect g [+533
KLIR
24 .
8
3 et
&
6t
qa
Jary Fils Mar Aar My Jun ry L] S Qe M Dec

Xl 29 20190 HEBDO T A X —#BHER, bF:AKREE, T2,
b2) =7 1V LIEEAR S D ZE i 2 B
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http://www-lidar.nies.go.jp/Sakurajima/fig

TA X =TI, BRSO ETHRICEEN D =T a0V VRN O JTEGELE % §H
LTEY, —EOREDOL ETEOEKILOMBURKEZREET S Z L NHKD, HEER
BIx, B EONNEMERLZ ERRICZOBENBET IEAVWEERTET, L
ICBWTITHRBOWEICHIT 5 HEREO KR EWVWRK TIHHEERFE N, 2F 0 KFE
D RIELNEN), T A X —THI S 2 MR BUS I E R DR O B e b RK
B ER2TORADOLDORENEENDI N, UFTIEHEBEEA XY P CTIIEBIZEE
NAHZZTa Y VREBT L0 LTENUNAOZT B VI DHFFITHEL TV
R, WHE DT A X =L EAAOE LA R L TR IThTE Y &, 5 kD
FECOHBEIAREE T A X —0 50549 5. 5km, BT A L =504 4. 5km THDH, i
TA X =05 6km £ TO 632nm {HBUREZ AL 12 » A EERR-LTIEH O

Z 30 BLOMX 31 123, AREE/ Bl b, kNE LCHZIHEHICEOTRbEW
HHRE SR S, 2 X0 Pl i3t/ h v, A FHoEEERE 7T 7 7 4
/I/iuaiﬁ@q:i/‘]*i¥/)§r&%@ﬁé@@{/m XoTEEND EEZEZONDTZD, b

BT 248 & L TR ET O KIIEERTUE R 20 0 DR O A BRI Kk - SRR A5 & IR
BHGRERICHIT 2 ARBEKE - BIKBHRT —4%, BLXORULKBERGET —F 056
BIREBH T RRRICEB T D AMNRMSAAT —2 2B L, BA - BIKICET E#®RE 7
A X —BRFER RO OHK 30 B LOK 31 FHICE R LI, ERBMOT—F &L
TR 32 (2 A BIJE A H BB o BUEL K 2 o) L7z (2 OFEEEIZEE L Thzny), 2
Fol, BRECTEECIEEREZ FLE LAEERY OBENSEMZE L TEBLTWDA,
B (6-9 A)ICIEFHEFV ORAHBE L THY ., £ 7 AlCEmElEES L< ARbhniz,
=22 1000m 13 C & FEE O JE M 23 BB LTV AuiE, BRIk 0 D A~
M, TOMOEFIIIHEMA~BR I NALTWVWEEXOND, REED T A X —TIHFE
%38 U CH FHIEHERERS 0.25/km 2B 2 5 7 —AXR LT, BEIL B ONE T HE
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N(D) =N, exp(-AD), 0<D<D__ (7)
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O R HY 72 BE K FREE D XA RO LD,
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