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Synopsis

The 2010 Chilean Tsunami has been observed by a line of the eleven GPS buoys of NOWPHAS
(Nationwide Ocean Wave information network for Ports and HArbourS), drifting on the sea surface
at the location of 100-300m in depth on the Tohoku to Shikoku District Coast of the Pacific Ocean,
Japan. The comparison among the tsunami record on the GPS buoys and their neighbor seabed
wave gauges and coastal tide gauges led the following results.

(1) On the GPS buoy record, the maximum tsunami anomaly was 0.1-0.3m and the predominant
period was longer than 50min. The distance between one GPS buoy to the next is short be-
tween 38 and 65 km on the Sanriku Coast, Tohoku District, Japan, however the tsunami crest
and trough on one GPS buoy does not meet those on the next at the same time. The tsunami
effects could be found on the drifting of some of the GPS buoys.

(2) The tsunami components of longer than 30min in period were significantly amplified from
the GPS buoys to the seabed wave gauges near the GPS buoys, installed at spots of 30-50m in
depth and then the shorter components of 10-20min were amplified from the seabed wave
gauges to the coastal tide gauges due to the local bathymetry. Such the significant amplifica-
tion from the seabed wave gauges to the coastal tide gauges had been observed in three tsu-
namis in 2003 to 2006.

(3) Some of the Doppler-type Wave Directional Meters, a major type in the seabed wave gauges
on NOWPHAS, recorded a similar time series of the tsunami current velocity and direction

among the surface, middle and bottom layers of the sea.
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1. FZAME

E 2@ (20004F12 7 LAl LIS ) #5)51£1970
LR, BALREERI & O AW IOT, EEWEELEEIR
[E¥R# (NOWPHAS : Nationwide Ocean Wave information
network for Ports and HarbourS) ##Z L, ®EOH
TR« WAL OB - SRR PR - AT A e L T &
7o, INETEHMINTE T —FITiE, 6/ - IKKIE
WX D@ - ST b bAAD I L, 19834 B AN
HEHE (BSAD, 1983), 19934 ALHEE R 74 i ki
GkID, 1993 5 @milin, 1994), 20036+ E

(KI5, 2004), 20044 HUfHE MR AL OKJE 5, 2005)

20054 o IR R EE . kD, 2006),  20064F T/ 51
EHUER (FAKS, 2007) 7o & OUrHiEEE e, 19964F
AV T VX YEHE OMED, 1996) 72 £ oimiEE
HENTWD. ZoOM, UTIKRT LI, FlEed
W LB RSO T IE A S T & .

BB OBINTE < ST & 7 r— MK DI
Freirbhn Tz, ZoRXOMMFHIR G EIR— X5
ZEICEIRZBWZODOTH Y, oL OEE MY
EHFEHNAKEDHICH 28 KECHETDH. Fiz, H
BB OB D2 BRI ET 2 £ TOMIC,
B % RS PURE TS X » TERT 5720, #HhéEM
HZOWICEIET 2HEORBNRFELZIEX TN D &
RS2V, 2o oflNnd 272, WAL o#HT
— B BT B — 5T, WIRFHT ko TS KA 2B
BT 2 EIOBRFIZ H RE R BERNTE .

19834F H A g H ¥ iR HE I O EE O ¥ e I IR FH O BN
BB 21X S 200 IZER B AL, 2372 0 28 H O RFE A
ol R THEMO LB OB ORI HLE O —H 41
ZBHIENTE (BARD, 1983).

19934 AL P P4 v HUFR L OB b 7 R IR SR R %
1L ET20 DB TH - 720, AFIZIZ~= 2T L #
VET304 43122045 BB L T104y Rk e £ — RicHl v %
RS ATREIC 72 o 7o MR B 2T il B 3 D38 A
HIEATS., FTOMKR, KHESH S 72 & CHIE O KALU
NOEEIZIEER L CTI_ADZENTERE kD,
1993 ; Bl D, 1994). % LT, RN EREH &
ARt E N CkIF, 1997 ; kFH D, 1999).

O AT E T, 200355 i M EEE I O fEATIC
BWTEEFAR. ALMEE~ TALE FE OB RIR G CH
WDKK AR Z 2O TH D GkIFD, 2004). #BF
W TARNL & PR A FHT 2 5E (Bl D, 1992 BA
5, 1995) OEALIAE 572, i< 20055 E i R HE
B T, &6, RE, 6%, MMiRIZBWVT,

20064 T S5 B HIFREIE T b+, &0, A%, BRI
BT, ZREIVRFBIRG &N O W 7 23E & 8
Z, IR T 2 B OB - MR EO M b iEA
72 GkF B, 2006 ; jEAKE, 2007).

ZDO—J7T, BRKFHENEFREZHLETDH I NV—
T AN K Tt 0 GPS eI F T2001 45~ L — ph R e %
OMEES, 2003 ; KI5, 2003), =FHOCPSHM T
20044 FFE AR AL A e 2 72 Gk D, 2005). Zh
bAaEo)F L LT, NOWPHASIZ % GPSUZIREF BB A &1
7o FE 12008470 b HALIR FE T2 DO ARMEH AP S,
201042 H I3 Ab~ T ER R O 11 FRIZ# M LTz,
ZOXESRWOT, 2010828 27H (HARH) 2T
U I OB THRAE L E I, Fe8H 0FEICH
KOKTFEERRICHRIE L2, AV E TCPSEEMET « IR
FEASHLMECHE A BB LB OngES, 2003 5 kIS,
2003, 2005) 1ZH D, K hT—27 L LTOHIL/R.
AL, GPSUEIREL, VRFMRGEE, WIAZE & W 5 3fEH D
BUMERR IZ L 57 —Z @i L, InEH OB O -
HERHEZ LML E D T2 b0 THY, NF, A
R, &4, A%, ARERLIZED BT 5.

2. ZROBE L BAREDDBCREY

HAHERT 2010 4E 2 A 27 H 15 34 431, F A B
L— kLK T L — R OBESAHTICALE T 2 T U iR
S (PR 36 £ 024y, TERR T2 354y ; o T 473D
T, 27T ArodediR) OWEEK) 20k &R &
LC, WG EICE Iz ok Eil ¢, =—42 k
v =Fa—F M A 8.8 ODHENKAELE (KEF
2010b). Z OWIE CE UziEgIE, FUREZEET S
L L HIT, KPPEOIRHPIARRE L-. KEEEEm
T Z—PIWC(2010) 12 LB &, 156 K 653 i F U o &L
BT )T 2.36m 17HEE2 32 aF AR T 1L 32m, B2 A
28 HD 28 41 I 7 TV AR R T O~ /LF—X
B AT BT 19m, 6847 SIKREAT AN 7
JVA T 0.98m D KERPE i S &gk L7,

HARIEIZ S BT T 13 BE S B Lisd 5 A
Il lpol-T=%, 9 33 FICRETFIIHEHR~EREDOK
EPEIR AR S OB, & OO KRR R —
H o BARWRR R ICHE SR (B &2 WITEREE#R
HRA LI (REIT, 2010a). % U CEBIEERIC, 12
IRF 43 3 P R, 13 F 47 Z3 AR ETIENCIC B L,
WTTAN, TUE, T R el 7 (2 b B Lz,
17 I 01 A3V ZEHET 1. 2m, 19 I 42 I3 AR T
t 1 2m OFREN B S Zfidk L. 20U & oDz
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HINTRY, BEEOMITICKE e EiT20n.
®-2.4i%, B-2.3& A Az 2T, FERI300sEL Eo
FIBIHRIR OkHES, 1999) ORREZE(bZ2 =Y. Hlk
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3. NOWPHAS DRI 3: & iR D H 77k

ﬁ&ﬁm’ﬁlNWWMQQw%“j;ﬂ%1:ﬁ¢i5
, MG, GPSEIREL, WRREARER, WMLER, D30
ﬁTﬂ)W%EOTwa

3.1 GPS K R&

(1) B DRHL

GPSIFIRFTIZ, ¥EFH H54210~20km, 7KiE100~300mD
WEIEZ, CPSEZ M 2158 L= 7 A YK L8 C— R
Li2bDTHD. 74 L CHRELRDEINIT AITHERHL
72— T — R TENR, BUAI L 725 — & [ZGPSTAINL D
A Z B> TER TR EFMEELTNDS.

GPSEZAZRED =R TTIEAE X, GPSHT R & [ E R B DIE 5
W HRTK-GPSIZ & - CTIsfIFE CRAAIL TW D (JEK S,
2006a ; 7K 5, 2008b). EDFHHFRZEOEAERZEL, BN
BREEDS B S FIXMREDMG DALV T C, B 7 BEREA 20km T &
em& /NS, TA PFEIEREITIENT, EIRICBRE L T
ETFEBZTIUE, 71 O EHICH D6PSZEMD L TE 2K
o ETEE s, EREIQET7 AU UidsERs
BT B0, ZOMEBEA L Y ¥ A 22 K o TlsHEkE CEHR
LT, 74 BENL L TWIZEE OPSZEHORE &2 E
DL TWD (EK D, 2006a) . GPSIZIR G DI KO REIT
TA OEE RGPS TRHAIT 5720, BRMM-CHw o X5 7
Do D ELELETEIGIEALNDZ EITHD. 275 L
REHROES BIERT D720, T OFEENIHEMTITA0.

(2) figHT Ik

GPSIIRFTTIL, GPSZIEHE TlsIZFHAIL 72 @ OFRER
Fa b L, 120sOHMELE NI T - T4 Rnb
ZEAETZ 4 % (K S, 2006b) TR A HE LS
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DEHFNL LT > TWD . BEIZE 5 L CPSTINT FEAEE 2%
74 EESOGPSZEHD E S TH DAY, [GPSEZEHD & &
VR OB S B ENEND DRRIE O R W TR,
FOEFEILRD] EVHIREICESNTVS. 120sfH
WCFIXfER —EDOEIA TE EN TV RWEARX, £ OWIN %
RPN EF D, WL B RIGINL % 78 Loz b D3R
FETHDH. CPSIRIREID ) 72 A L TIE, W= B
U= T — & B FHFRer L, &5 efifneE ks &R
WL ZFHE LD (J5/K D, 2006b).

29 LT BN RGN R 2o kT L, FEIREREE
OFBLIC LA REME (IRXAT v I R) LEEXLND
Ay B RIS LTz, 7 A O iR 1 LT
FEENBIL TN & B Lz, EEKEERE (2428
HI2RE~3A1H12IE) X, HRICK > TT7 A DRE R
LCHY, BENABIETIRADLT L HEBNRIET
ol E2 5. TR THFIXEORIGIL, &F
B & AR R TO8%E, F DOMIFI%LL [, fTh b E )

NAENS

2 [ PRV Y TR TR e
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ol UbEo7av 2R b0 EREE L, HERZ
BNE L CRPHEICRMIET2—FH T, HEH D EHENM
WratT-7- (iI& 5, 2010a, 2010b, 2010c ; = H &, 2010)

Lo L7223 D, ZOWMNRAEOFEBREICIE, BFEXH
5 RICH LS O BRI CAH AN 72N O 26 h, 8D
IXEMRBREE DI L DCPSTINL DL ETH 50, £DOXK
BNTEE LS, B O NCHEE TRV 23 LEE - T
L. B OEKEEODTOIITHER D, BRTHE
a7 77 aAEI LA OERTIE, ZOMSBE
— W D BERFZ AR B DU - A OMEAT IR B A E
T F 2T, WREOWNLN S, KET ORI IR
AENTHhD Ay MAT7 R (FiEZE50%) 532095 OHAE
INAIRAT 4 VA (CEIR, 1996) TRICH, SHmomE ki
BRORL &7 LIC X2 EMOZB 2 Y RE, W60
REEZRDE L. ARTIEZZOTFT—Z 2 HEARICHND.
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=-3.1 DEIREE L GPSIIRFH DT
sern | e 5= 5t B 1l F
gﬂ_ are o 4 M A KEARER b & R W T KEGERES] b & S
(m) (m) (WGS) (WGS) (m) (m) (WGS) (WGS)
1 A Wigest | 49.8 17 0.8 [ 43° 517 597 1 141° 28" 07”7 | MAE
2 ARF TR W%edt | 22.4 1 1.6 | 43° 147 557 1 141° 16’ 44" | FE
3 bt USW [ 52.9% 0.8 42° 26’ 39”7 § 139° 49" 03” [CWD|20.0 } 2.7 | 42° 26’ 00” } 139° 49’ 58"
4 Hi USW | 24.91 2.0 | 40° 51’ 10”7 I 140° 44’ 21”
5 TR USW [ 51.0% 1.9 40° 39" 34”7 i 139° 54’ 42”
6 FKH USW | 29.41 2.3 | 39° 44’ 16”7 | 140° 00’ 26” [CWD|29.4 } 2.8 | 39° 44’ 16”7 | 140° 00" 26"
7 W USW [ 45.9 % 1.2 | 39° 00/ 31”7 % 139° 46" 45” [fHAIEH 45.9 39° 00" 31”7 1 139° 46’ 45"
8 HriE I W%Et | 34.5 % 1.2 | 38 007 177 i 139° 07’ 34" | A&
9 [ERARE 5 WEgeEt | 32.7 4 1.2 37 147 09”7} 138° 16’ 257 | [lAE
10 &I W%Et | 20,08 1.2 | 36° 467 40”7 ¥ 137° 127 18" | &
11 RARE L WESET | 46.4 1.2 | 36° 49 15”7 1 137° 04’ 29" | F/E
12 i I Wikt | 52.0 % 1.2 | 37° 25 517 % 136° 54’ 08" | [
13 KRN WESRGE | 21.1 1.2 | 36° 36" 507 1 136° 34’ 03" | /=
14 & WE%EF | 36.7 1 0.7 | 36° 09 50”7 i 136° 04’ 307 | WA
15 g USW | 18.8 1.3 | 35° 417 177 | 136° 04’ 36”
16 ZE1L WAE | 41,1 0.5 | 35° 40" 177 1 134° 40’ 37" | [FE
17 L1l (FEN) USW | 11.1 0.5 [ 35° 39" 32”7 1 134° 39’ 58”
18 JSHR WigeEk | 30.9 % 0.5 | 35° 33 16”7 | 134° 09’ 417 | FAE
19 ik USW | 12.0 1.5 | 35° 317 56” 1 133° 16’ 36”
20 WL WE%Ek | 50.1 1 0.9 | 34° 54 19”7 1 132° 02’ 117 | &
21 [ 5G| 21,1 0.6 | 34° 00" 43”7 1 130° 47" 35" | M
22 B2 8 WESET | 39.5 1.8 | 33° 56" 027 1 130° 28" 05" | W/
23 FEE USW | 31.91 1.7 | 32° 42’ 59”7 | 129° 45’ 15”7 |[CWD|31.9 1 2.5 | 32° 42’ 59”7 | 129° 45" 15"
24 fE Zerhggsf| 4.2 % 7.9 | 32° 45 08”7 } 130° 33’ 53”
25 44 W%Et | 54.6 1 0.6 | 28° 277 077 1 129° 31’ 18" | FAE
26 piliS] WESET | 51.0 1.5 | 26° 15" 29”7 § 127° 38 51”7 | M/
27 | O |83 (F) Wikt | 52.6 1 0.8 | 44° 197 047 } 143° 36’ 25”7 | [
28 | O |80 WE%Ek | 50.1 1 0.9 | 42° 54’ 38”7 1 144° 23’ 50" | [l/E
29 | O |+# WESEF | 23.0% 0.9 | 42° 39" 06”7 i 143° 41’ 08”7 | @A
30 | O |&/IM& WEeEl | 50.7 % 0.9 | 42° 32’ 397 1 141° 26’ 46" | R
31 | O |Ee2/IE USW | 43.81 0.9 | 40° 55 30”7 I 141° 25’ 27”7 [CWD|27.8 % 2.6 | 40° 55’ 12”7 i 141° 24’ 44”
32 | O |)N\F USW [ 27.7% 1.9 40° 33 39”7 i 141° 34’ 06” |[CWD|27.7 % 3.1 | 40° 33" 39” i 141° 34’ 06”
33 | O |A%& WG | 49.5 1.1 | 40° 137 04”7 } 141° 51’ 36" | RA&E
34 | O &=k USW | 24.2 1.3 | 39° 38 227 1 141° 59" 09”
35 | O |&#H USW | 49.8 1 0.9 | 39° 15 54”7 | 141° 56’ 06”
36 | O |=%& WE%Ek | 20.8 1 0.5 | 38 207 49”7 ! 141° 15’ 16" | [F&E
37 | O Mu&sHH USW | 21.3 3.2 | 38 15" 00” i 141° 03’ 58” |CWD|21.3 3.5 | 38° 15" 00” i 141° 03’ 58”
38 | O |#HE UsSWwW | 17.1 1.7 | 37° 517 28”7 | 140° 58’ 52” [CWD|17.1} 2.8 | 37° 51’ 28” | 140° 58 52"
39 | O |/ Wikt | 23.8 1 1.6 | 36° 55 04”7 I 140° 55’ 18” | [/
40 | O |#HREARET WE%E | 30.3 % 2.4 | 36° 23 427 1 140° 39" 12”7 | M
41 | O &R USW | 24.01 2.8 | 35° 53 55”7 | 140° 45’ 14” |[CWD|24.0} 3.5 | 35° 53’ 55”7 | 140° 45" 14”
42 | O | —ugte WE%E | 28.8 % 0.7 | 35° 18 13”7} 139° 44’ 52" | F/E
43 TVhE USW | 21.71 1.0 | 35° 12/ 38”7 1 139° 44’ 06”
4 | O |z USW [ 48.3% 1.0 | 34° 40’ 35”7 } 139° 27/ 08” [CWD|29.7 % 2.5 | 34° 40" 31”7 } 139° 26" 19”
45 | O |TH USW | 51.1 1.0 | 34° 38’ 48”7 1 138° 57" 11”7
46 | O |iEK WE%E | 51.8 % 0.6 [ 35° 017 16”7 1 138° 32" 05" | M/
47 | O AR W%Et | 22.8 1 0.6 | 34° 377 177 1 138° 15’ 33" | A&
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HRT W 28a | 16:00] 12.9]16:31] 3| 15.2|28F | 17:45] 2| 259 31[28R]17:11
R et | 28p ] 16:22] 32.4)16:55| 2| 39.9|28m | 17:58| 1| 79.7| 72|28H| 16:22
SR wEERE | 280 | 16:48] 12.9]17:20] 2| 212|288\ | 18:02|] 2| 39.7| b56|28F | 17:48
VR winrEr | 280 | 16:48] 14.2 | 17:23] 2| 42.7|28H]18:03] 2| 83.6]| 52|28H]17:52
AIEP R IREr 28H | 17:02 6.6|17:27] 3 85 |28H]19:08] 2] 125 51 | 28 H | 18:00
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e 9h%R - g =

< KIE AE IR

i

5.1 fHx oo E & AY GEHRIEMH - A7)
(a) GPSJ:IREt (b) WRFIIRF
ESTR =
EIE D | ape | B | o | s | mi FETED g [ B [ mps | s | g
No. Bl | 2= | (00 @2 | ) | (min) No.| B2l | = | (| BE | O (Gm) [ min)
(h:m) | (cm) ) (cm) ' (h:m) | (cm) ' (cm) '
1] 14:12] 149 | 15:01] -1.7 ] 15:16] 16.6 68 1] 14:21] 13.2 | 14:46] -3.4| 15:01 16.6 44
2| 15:20f 5.7 | 15:24| -19.8 | 15:50] 25.5 46 2| 15:04] 176 | 15:18] -38.3 | 15:47| 56.0 63
3| 16:06| 28.1 | 16:18] —24.4 | 16:55] 52.5 57 3] 16:08] 50.5 | 16:24| —54.7 | 16:44| 105.1 51
4] 17:03] 22.7 | 17:34] -14.2 | 17:16] 36.9 67 4] 16:58] 10.4 ]| 17:00] —-22.2 | 17:09] 32.6 31
5| 18:10| 8.4 | 18:42| -33.8 | 18:23| 42.1 38 5| 17:29] 46.8 | 17:39] -051] 17:58] 47.3 30
6| 18:48| 11.4 | 18:53] -9.9 | 19:08] 21.3 32 6] 17:59] 0.6 ] 17:59] —-36.1 | 18:32] 36.7 41
7] 19:20] 11.0 | 19:48| —11.7 | 20:02| 22.7 48 7| 18:39] 27.3 | 18:53] -29.0 | 19:13] 56.2 53
8| 20:08] 7.5 | 20:17] -13.6 | 20:40] 21.0 37 8] 19:32] 23.6 | 19:38] —20.9 | 19:50] 445 26
9] 20:45| 175 | 21:17| -21.9 | 21:48| 39.4 80 9] 19:58] 17.3 ] 20:03] -14.9 | 20:31 32.2 38
10] 22:05] 22.2 | 22:14] -19.6 | 23:02| 41.8 78 10| 20:36| 33.0 | 21:06] -50.2 | 21:47] 83.3 82
11] 23:23| 185 | 23:561| -9.5 0:35] 27.9 88 11] 21:59| 37.3| 22:27| -1.3| 22:36] 38.6 38
12| 0:50] 9.2 0:58] —6.6 1:38] 15.8 70 12] 22:36] 2.0] 22:37] -33.6 | 23:10] 35.5 41
13] 2:00f 2.9 2:03] -75 2:16] 10.3 34 13| 23:18| 23.5 | 23:49| —-20.7 0:40] 44.2 88
14| 2:34| 13.8 259 -59 3:18] 19.6 51 14] 0:46]| 14.2 1:05| -13.1 1:26] 274 50
15] 3:26] 0.8 3:27| -13.4 3:46]| 14.2 31 15] 1:37] 17.6 1:46] -20.2 2:13] 37.8 47
16] 3:57| 12.8 4191 -13 4:41| 141 46 16] 2:23| 22.1 3:04| -21.2 3:29] 43.3 98
17] 443 11 4:44| -11.9 5:15] 13.1 41 171 4:.01] 17.7 4:27] -6.2 4:45] 24.0 49
18] 5:24| 11.7 5:39] -11.5 6:19] 23.2 70 18] 4:50] 1.6 4:51] -25.1 5:13] 26.8 36
19] 6:34] 7.8 7:04] -3.4 6:50] 11.3 46 19] 5:26| 255 5:38] —-16.2 6:25| 41.6 79
201 7:20] 3.6 7:22] -90 7:39] 12.6 33 20| 6:45| 13.4 6:52| -04 6:45] 13.7 28
21 752 4.2 8:10] -6.1 8:23| 10.3 40 21| 7:13] 10.8 7:20] -8.8 7:37] 19.6 34
221 8:33] 5.9 9:12] 6.1 9:50] 12.0 91 22| 7:48| 54 8:03] -14.6 8:24] 20.0 44
23| 10:04] 8.3 | 10:31 -15] 10:07] 9.8 43 23| 8:31 8.2 9:02| -2.7 8:53] 10.9 38
24] 10:46] 15| 10:48] -731| 11:07] 8.9 37 24] 9:09] 10.9 9:19] -14.3 9:40| 25.2 43
25| 11:23] 73| 11:37| -0.8 ] 11:53] 8.1 30 25| 9:52| 11.8] 10:35] -17.8 | 11:07] 29.6 89
26) 11:54] 35| 12:13] -76 ] 12:23] 11.1 45 26] 11:21] 136 | 11:49] -86 | 12:11| 22.2 57
27] 12:39] 39| 12:52f -3.1 | 13:06f 7.0 35 27] 12:18] 25| 12:20] -5.9 | 12:45 8.4 35
28] 13:14] 44| 13:18] -70 | 13:33| 11.4 28 28| 12:54] 9.7 13:03] -84 | 13:39] 18.2 51
29] 13:42] 60| 13:57] 28| 14:26] 8.8 46 29| 13:45] 106 | 1405 -58 1] 14:37| 16.4 58
30| 14:28] 24| 14:34] -34 | 14:52] 5.9 28 30| 14:43] 3.4 14:52] -10.6 | 15:18] 14.0 39
(c) WprFEE
NE[ LD ) -
No E*i’iu mE | B %% KRy | S (4
them) | Gem) (h:m) (em) (h:m) | (em) |(min)
1] 14:26] 17.8 | 14:46 -76 | 15:08] 254 47
2| 15:13] 238 | 15:21] -60.5 | 15:49| 84.3 57
3] 16:10] 850 | 16:20] —-82.9 | 16:49] 168.0 52
4] 17:02] 215 | 17:06] -21.8 | 17:21] 43.3 33
5| 17:34] 696 | 17:45] -32.2 | 18:08] 101.8 45
6] 18:19] 14.1 | 18:21] -47.7 | 18:37] 61.8 27
7| 18:46] 53.7 | 18:56] —60.8 | 19:19] 1144 46
8] 19:32] 515 | 19:43] 428 | 19:56] 94.3 32
9| 20:04| 220 | 20:23] -33.8 | 20:37| 5538 56
10| 21:00] 53.6 | 21:19] -54.4 | 21:49] 108.0 63
11| 22:02] 37.6 | 22:30] -47.6 | 22:58] 85.2 80
12| 23:22] 346 | 23:43 -6.5 0:00] 41.0 41
13| 0:03] 16.2 0:11] -36.6 0:36] 52.8 45
14| 0:48] 285 1:13] 224 1:30] 50.8 53
15| 1:41] 36.2 1:51] -38.4 2:15] 746 44
16| 2:25| 22.1 2:31 -96 2:53| 31.7 31
17] 2:56] 32.7 3:10] -374 3:33] 70.1 51
18] 3:47] 32.2 4:30] -12.9 4:41] 45.1 62
19] 4:49 6.1 4:56] -28.2 5:17] 34.3 39
201 5:27] 36.3 5:42] -21.0 6:06] 57.3 48
21 6:15 3.5 6:17] —25.6 6:40] 29.2 34
22| 6:49] 328 6:56 -7 7:21] 399 35
231 7:23 8.5 7:35] -16.7 7:40] 252 31
24| 7:55] 18.9 8:11] -17.9 8:27| 36.8 37
25| 8:32] 165 8:45 =717 8:35| 241 32
26] 9:04] 19.2 9:23] —-21.2 9:43] 405 52
271 9:56] 129 ] 10:02] -10.0 ]| 10:17| 228 30
28] 10:26] 26.1 | 10:40] -298 | 11:12] 56.0 54
29] 11:20] 149 ] 11:24] -195 | 12:12] 344 64
30| 12:24] 120 ] 12:30] —-20.1 | 12:50] 32.2 36
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(a) GPSPEZRFEF

(b) RfFEIRE

ESIE ETE
EIE | ED | e | RO | ope | o | man BEED| ape | BD | ape | w | mm
No.| B3l | R | P07 | fgs | 2T | R | B No.| B2l | R | (| BE | )| (om) | (min)
(h:m) | (cm) ™1 (cm) mJpiemipimin (h:m) | (cm) M em) ‘m cm) | (min
1] 13:55] 73| 14:21] -1.7 | 14:06 9 52 1] 14:09 8.6] 14:29] -5.7| 14:53] 14.2 47
2| 14:47] 95| 14:55] -20.3 | 15:36 30 58 2] 14:57] 20.3] 15:09] -45.1 | 15:32] 654 49
3] 15:45] 21.1 | 16:00] —17.2 | 16:36 38 56 3] 15:46] 36.1] 15:57| —24.5| 16:20] 60.5 47
4] 16:41| 13.2 | 16:45] =159 | 17:12 29 34 4] 16:33] 10.5] 16:54] -7.0| 16:46] 17.5 26
5| 17:15] 148 | 17:36] —16.4 | 17:23 31 34 5] 16:59] 13.9] 17:09] -17.3 | 17:23] 31.2 38
6] 17:49| 175 | 18:15] -155 | 18:52 33 68 6] 17:37] 23.2] 18:13] —29.8 | 18:37] 53.1 78
7] 18:57] 145 ] 19:12] —-100 | 19:35 25 57 71 18:565] 17.9) 19:12] -9.8 | 19:19] 27.7 31
8] 19:55| 6.8 | 19:56] -8.2 ] 20:12 15 35 8] 19:26] 10.2] 19:53] —-13.6 | 20:14] 23.8 61
9] 20:30] 129 | 20:55] -115 ] 21:14 24 56 9] 20:27] 14.2] 20:51] -11.2 ] 21:40] 254 77
10] 21:25] 85| 21:44] -49 ] 21:30 13 27 10| 21:44 9.4] 21:55] -9.6 | 22:07] 19.0 33
11} 21:53] 9.1 | 21:59| -10.2 | 22:23 19 35 11] 22:17] 12.4] 22:28] -15.6 | 22:42] 28.0 40
12| 22:28] 25| 22:30] -9.8 ] 22:54 12 36 12| 22:57] 10.6] 23:19] -13.7 | 23:37] 24.2 50
13| 23:04] 7.0 | 23:19] 54| 23:37 12 46 13| 23:47| 26.4] 23:56] —20.7 0:33] 47.1 68
14] 23:49| 158 0:05] -15.9 0:35 32 63 14] 0:55] 12.1] 1:00] -13.6 1:39] 25.7 58
15| 0:52| 8.1 1:12] -1.5 1:27 10 36 15] 1:53 9.4] 2:22| -12.8 2:45] 221 57
16] 1:28] 40 1:40|] -111 1:55 15 42 16| 2:49] 22.7] 3:07] -18.3 3:25] 41.0 68
17] 2:10] 55 2:26] -29 2:40 8 32 17| 3:57 9.2] 4.02] -7.3 4:18] 16.5 27
18] 2:43| 10.8 3:12| -94 3:34 20 71 18] 4:24] 17.9] 4:33] -15.5 4:48] 33.5 37
19] 3:54| 54 4:26] -4.0 4:36 9 44 19] 5:00 94| 5:26] -10.3 5:12] 19.6 51
201 4:38] 241 4:45] 6.2 5:02 8 31 201 5:51] 10.6] 5:59] -2.1 6:26] 12.7 36
21l 5:10] 441 5:14] =31 5:38 7 36 21] 6:28 1.1] 6:28] -13.3 6:38] 14.4 27
221 5:46| 11.3 6:07] -2.8 6:14 14 39 22| 6:54 8.5] 7:09] -4.0 7:19] 125 30
23] 6:25| 24 6:45| -9.7 6:40 12 26 23] 7:24] 10.4] 7:36] —10.8 7:49] 21.3 57
241 6:52| 5.2 7:19] =31 7:32 8 42 24] 8:21 24| 8:36] -5.0 8:42 14 26
25| 7:34| 6.7 7:46] -8.9 8:08 16 52 25| 8:46 94| 8:56] -05 9:18 99 32
26] 8:25| 438 8:40| -2.8 9:02 8 37 26] 9:18 1.2] 9:21] -3.1 9:26 4.3 28
271 9:03] 7.0 9:10 -1.0 9:31 8 29 27] 9:46 1.1] 9:47] -2.3] 10:04 3.4 25
28] 9:32| 6.5 9:44] -7.0] 10:09 14 50 28| 10:11 1.3] 10:13] -2.6 ] 10:23 3.8 26
29] 10:22] 51| 11:09] -7.2 | 10:30 12 69 29| 10:37 5.1] 11:09] =105 | 11:32] 15.7 64
30] 11:30] 36| 12:02] -36 1] 11:39 7 44 30| 11:41 7.7] 11:48] -231 12:05] 10.0 27
() Wiz
__

SISV ED et | B2 | iees | ww | m

(hem) | em) | "™ (emy | YR/ temy [tmin

1| 14:14] 256 | 14:39] -17.4 | 14:47] 43.1 37

2| 14:51] 87.6 | 15:10] -49.9| 15:21] 1375 35

3| 15:26]116.3 | 15:50|-129.6 | 15:40] 245.9 52

4] 16:18] 57.1 | 16:32]-104.8 | 16:25] 161.9 28

5] 16:471118.4 | 17:01]-107.8 | 17:11| 2261 29

6] 17:151103.8 | 17:19]-101.7 | 17:27] 205.5 28

7] 17:43] 70.6 | 18:04] -49.8 | 17:58] 120.3 32

8] 18:15] 62.4 ) 18:41]-131.6 | 18:32] 194.0 39

9] 18:54] 89.1 ] 18:57] -90.0 | 19:30] 179.1 41

10] 19:35] 70.1 | 19:39] -57.7 | 19:48] 127.7 28

11] 20:02] 20.2 | 20:05| -51.5| 20:14] 71.7 29

12] 20:31] 33.0] 20:49] -12.6 | 20:58] 45.7 29

13] 21:00] 43.2 | 21:04] -35.9| 21:11] 79.1 27

14] 21:27] 29.3 | 21:46] -22.3| 21:41] 51.6 28

15] 21:55] 36.5| 22:01] -59.9| 22:11] 96.4 59

16] 22:54] 61.5] 23:28] —90.7 | 23:39] 152.2 51

17| 23:45] 75.5| 23:49| -29.8 0:14] 105.3 32

18] 0:17] 19.7 0:25] =529 0:32] 72.6 36

19] 0:53] 40.9 1:06] -23.5 1:13] 645 28

201 1:21] 54.2 1:25] -29.5 1:46] 83.6 30

21 1:51] 33.7 1:55] -26.1 2:11] 59.8 25

22| 2:16] 36.4 2:24] -32.0 2:41] 68.3 28

23| 2:44] 87.6 3:05] -36.4 2:54] 124.0 31

241 3:16] 221 3:19] -39.7 3:26] 61.8 27

25] 3:43) 244 4:01] -24.9 3:55| 49.3 25

26] 4:08] 86.3 4:32] —-68.4 4:22| 154.7 32

271 4:41) 59.0 5:02] —-58.1 4:51] 1171 33

28] 5:14) 81.8 5:31] -70.7 5:42| 1525 32

29] 5:46) 33.0 5:49] -37.3 6:13] 70.2 30

30| 6:16] 42.6 6:25] -58.2 6:35] 100.8 39
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< KIE AE IR

T

#&-5.3 fHx OB OFRS LAY CEFREMN - &)
(a) GPSPEZRFT

(b) TR FERE

ESTE =0
EETED ops [ B2 [ [ | | e2 e | 22 | em | wa |
No H#?'J 1ﬁ§ (h'm) 1ﬁ§ (h‘m) (cm) (min) No E:;b(l] ﬁ§ (h'm) ﬁ% (h'm) (Cm) (min)
(hm) | (em) | (cm) ) (him) | em) [ 7 (cm) )
1] 14:02] 14.5 | 14:53| =27.8 | 15:19] 42.3 91 1] 14:.06] 10.5] 14:24] 0.5 [ 1435 11 29
2] 15:33] 16.1 | 15:41| -12.4 | 16:04] 28.5 41 2| 14:35] 27.4] 15:00f -46.5 | 15:19 74 56
3] 16:14] 15.7 | 16:32] -14.4 | 16:43] 30.0 35 3| 15:31] 39.1]| 15:42| -34.5 | 15:57 74 35
4] 16:50] 22.3 | 16:55] —-10.7 | 17:00] 33.0 59 4] 16:05] 18.6] 16:33[ -32.8 | 16:50 51 57
5| 17:49] 23.8 | 18:21] —19.8 | 18:42] 43.7 75 5| 17:03] 24.8| 17:25[ -225 | 17:41 47 47
6] 19:04] 73] 19:10] 49 19:29] 12.2 32 6] 17:49] 34.7] 18:24] -29.9 | 18:07 65 76
7] 19:36] 3.6 | 19:38] -6.7 | 19:55] 10.3 27 7] 19:05] 28.7] 19:15] -21.6 | 19:31 50 32
8] 20:02| 14.6 | 20:10f —2.2 | 20:30] 16.8 30 8] 19:37] 17.8] 19:44| -33.1 | 20:00 51 29
9] 20:32] 7.9 | 20:59| -11.5 | 21:15] 19.4 59 9] 20:06] 38.9] 20:16] -22.9 | 20:28 62 35
10] 21:31] 9.4 ] 21:55] -9.4 | 22:36] 18.7 77 10| 20:41] 18.7] 21:02f -31.2 | 21:19 50 45
11] 22:48] 5.6 | 22:57] 6.7 | 23:19] 12.3 40 11 21:27] 17.6] 22:00f -7.0 | 21:47 25 46
12| 23:27] 10.0 | 23:49] -1.3| 0:09] 11.4 46 12| 22:13] 0.9] 22:13] -17.2 | 22:41 18 37
13] 0:14] 44| 0:17] 53] 0:36] 9.7 38 13| 22:50] 17.8] 23:00{ -20.4 | 23:11 38 31
14 051 1.7 0:54] -3.7 1:16] 5.4 28 14| 23:21| 12.4] 23:48] -44 0:05 17 48
15| 1:20] 5.8 1:38] 6.0 1:51] 11.7 47 15| 0:09 6.8] 0:18] -11.3 [ 0:35 18 37
16] 2:06] 5.6 2:14] -2 2:44] 83 41 16| 0:47 8.6] 0:54] -12.9 1:06 22 27,
17] 2:47] 2.9 313 -1.2 3:00] 4.0 36 17 1:13] 12.2| 1:40] -20.1 1:57 32 51
18] 3:23] 19| 3:25| 47| 3:51| 6.6 44 18] 2:05] 14.8] 2:13] -6.6 2:29 22 30
19] 4:07] 32| 4:27] 44| 445 7.6 41 19| 2:34] 7.5| 3.06] -74 | 2:48 15 36)
20] 4:48] 84| 503] -88 ] 5:28] 17.2 56 201 3:11 9.7] 3:35| -11.5 3:48 21 48
21] 5:44] 35| 548 -36| 6:00] 7.1 28 211 3:59| 11.9] 4:32| -109 | 4:44 23 54
22| 6:12] 45 6:28] 2.6 6:46] 7.1 37 22| 4:53] 18.2] 5:02| -10.6 5:27 29 46
23] 6:48] 1.5 7:02] -4.6 7:16] 6.1 41 23| 5:39 9.5 5:48| -134 6:06 23 35
24] 7:30] 11.9 745 -1.1 8:10] 19.5 55 24] 6:14] 15.7| 6:24| -7.2 6:39 23 39
25| 8:25| 06| 825 -48| 8:43] 54 32 25| 6:53| 4.4| 6:58] 6.8 7:27 11 38
26] 8:57] 40| 9:29] 08| 9:34] 438 38 26] 7:31] 14.3] 7:46] -114 [ 8:05 26 49
27] 9:35] 5.1 9:41] -6.1 1 10:03] 11.2 69 27| 8:20f 4.2] 8:23] 55 8:43 10 38
28] 10:44] 6.0 10:53] -3.2 | 11:29] 9.1 48 28] 8:57 7.8] 9:07| -1.7 9:21 9 25
29] 11:32] 0.7 | 11:59] 6.4 [ 11:46] 7.1 35 291 9:22 7.2 9:40] -95] 10:10 17 58
30] 12:07] 4.1 ] 12:13] 23] 12:22] 6.4 28 30] 10:21 3.1] 10:22] -9.3 | 10:41 12 29
(c) WLFEl
_
ERIED e | B2 |em | wm |mm
No.| Bl | R | A | R | fET | ) =
(hm) | (em) | "™ ] (em) [T e [tmin
1] 14:10] 123 | 14:19] -10.3 | 14:42] 225 36
2| 14:47] 371 | 15.05] -61.8 | 15:23] 98.9 48
3| 15:34] 48.1 [ 15:39] -54.7 | 16:02| 102.9 33
4| 16:08] 28.8 [ 16:16] -43.8 | 16:57] 72.7 53
5] 17:01] 445 [17:32] 408 | 17:46] 854 52
6 17:53] 33.3 [ 18:.00] -48.2 | 18:12] 815 25
7] 18:18] 55.6 | 18:25] —-41.3 | 18:42] 96.9 35
8| 18:53] 45.7 [ 19:18] -37.6 | 19:35| 834 47
9] 19:40] 28.2 [ 19:50] -45.9 | 20:05| 74.1 30
10{ 20:09] 53.1 | 20:21|] -36.4 ] 20:34f 895 31
11] 20:41] 271 [ 21:09] -443]21:25| 714 50
12| 21:31] 29.7 | 21:35| -23.8 ] 21:50f 535 56
131 22:26] 7.9 | 22:29] -259 | 22:42f 339 26
14| 22:52] 26.6 | 22:59] -36.0 ] 23:17| 62.6 31
15] 23:23] 21.6 | 23:54] -10.6 | 23:40{ 322 37
16/ 0:00] 10.2 [ 0:23] -179 | 0:44] 28.1 48
17] 0:48] 15.0 0:58] -20.6 1:11] 355 28
18] 1:16] 20.6 1:42] -30.0] 2:.00{ 50.7 51
19| 2:06] 30.5 2:15] -15.3 2:30] 458 29
20 2:35| 174 | 3:04] -135]| 2:55] 309 53
211 3:28] 16.2 3:36] -21.6 3:53] 378 29
22| 3:57| 143 | 4:37] 198 | 4:51] 340 58
23| 4:55] 315 5:04] -235 5:20] 55.0 47
24| 5:42| 188 | 554] -183 | 6:11] 37.1 35
25| 6:17] 215 6:27] -10.0 6:44] 315 32
26| 6:48] 6.7 705 -717 7:20] 143 48
27] 7:36f 185 | 7:43] -19.7| 8:08] 382 42
28] 8:18] 7.8 8:30] -10.1 8:45] 179 38
29| 8:56f 117 ] 909] -741 9:27] 1941 37
301 9:33] 121 9:46] -9.9]10:.01f 219 50
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e 9h% - ik

FR-5.4 (2 OB OWRE &AM (kB

(a) GPSPEZRFT

=

=

< KIE AE IR

-

C 0
(b) IRFFEIRE

ESIE =TS
U ED | ops | B | s | s | g o || | 22 || | A
No.| B2l | 1R | 12T | g | BEFT | ) BISA No-| B3l 1821 o) | B2 1 () | Com) [ i)
(hm) (cm) ‘m (cm) ‘m cm min (hm) (cm) ‘m (cm) ‘m cm min
1] 14:15] 16.6 | 14:50] =26.3 | 15:21] 42.9 82 1] 14:49| 25.1 | 15:20] -32.3 | 16:05| 57.3 98
2] 15:37] 10.9 | 15:41| -13.7 | 16:03| 24.6 30 2] 16:27] 0.7 | 16:27] —-60.3 [ 16:55] 61.0 36
3] 16:07] 21.7 | 16:12] —-8.8 | 16:33| 30.5 36 3] 17:03] 61.8 | 17:36| —68.1 [ 18:31] 130.0| 119
4] 16:43] 2.2 ] 17.00] -12.8 | 17:07] 15.1 32 4] 19:02] 33.8 | 19:28] -3.6 [ 19:07] 374 40
5] 17:15] 20.4 | 17:52] -19.3 | 18:16] 39.7 81 5] 19:43] 9.3 | 19:46] —72.2 | 20:08] 81.5 48
6] 18:36] 21.3 ] 18:58] —-8.4 | 18:48| 29.7 33 6] 20:30] 74.6 | 20:50| —68.4 | 21:58] 143.1 | 119
7] 19:09f 1.1 19:10f -22.1 | 19:18] 23.2 48 7] 22:29( 39.5 | 22:48] -44.5| 23:32] 84.0 82
8] 19:56] 14.1 | 20:14] -10.4 | 20:28| 24.4 37 8] 23:51] 41.8| 0:19] -37.3[ 0:51] 79.2] 120
9] 20:33] 14.6 | 20:40f —6.0 | 21:09] 20.6 40 9] 1:51] 33.8| 2:16] -0.1 2:51] 340 60
10] 21:13] 8.2 | 21:24] -11.2 | 21:52| 194 62 10] 2:511 0.7 ] 2:52) -30.1 3:16] 30.8 46
11) 22:15] 12.9 | 22:27] -17.5 | 22:54]| 30.4 49 11] 3:37{ 12.6 | 4:.05] -435| 4:39] 56.0 89
12) 23:04] 5.9 ] 23:10] -0.7] 23:21] 6.6 25 12] 5:06] 56.1 5:32| -04] 5:59] 56.5 53
13] 23:29] 12.6 | 23:42] -2.1 0:07| 14.7 45 13] 559 1.2 6:00] -23.4 | 6:30] 24.6 56
14| 0:14f 19| 0:16f -11.5] 0:30] 13.4 28 14] 6:55] 5.6 7:15] -8.6| 7:02] 142 28
15| 0:42| 24| 1:.04] -6.6] 0:57] 89 34 15] 7:23[ 293 | 8:229] -0.8] 857] 30.1 95
16] 1:16] 9.7 1:49] -59 1 2:09] 15.6 57 16] 8:58] 1.4 ] 9:00] -31.9 | 9:30] 33.3 51
17] 2:13] 6.2 2:20f -8.0) 2:32| 14.2 26 17] 9:49( 27.5] 10:01] -16.5 | 10:45] 44.0 67
18] 2:39] 75| 2:58] -6.3] 3:11] 13.8 39 18] 10:56f 31.7 | 11:26] —25.5 | 12:12] 57.2| 115
19] 3:18] 28| 341 -59) 354 8.6 42 19] 12:52f 16.1 | 13:01] —-13.3 | 13:34] 294 61
20] 3:59] 09] 4.00] -58] 4:24] 6.7 45 20| 13:53] 27.0 | 14:18] -32.7 | 15:06f 59.7] 102
21] 444] 65| 537] -86] 5:54] 15.1 88 21| 15:35| 7.7] 15:44] -10.4 | 16:15] 18.1 50
22| 6:12] 6.1 6:17] -52] 6:48] 11.3 43 22| 16:26] 12.8 | 16:42] —0.6 | 16:57| 134 32
23] 6:55| 39| 6:59] -80] 7:38] 12.0 51 23| 16:58] 17.3 | 17:25] -17.1 | 18:16] 345| 141
24] 7:46] 96| 801] -14] 8:26] 10.9 42 24| 19:19] 25.5] 19:48] -159 | 20:41| 413 ] 126
25| 827] 29| 829] -104] 8:52| 13.3 32 25| 21:25| 7.0] 21:45] -13.2 | 22:16] 20.2 58
26] 9:00] 73] 9:34] -0.7] 9:04] 8.1 42 26| 22:23| 32.0 | 22:52] -36.1 | 23:41| 68.1] 105
27] 941] 33| 9:44| -83] 10:08| 11.6 45 27| 0:09] 268 0:29] -40] 1:21] 30.8 71
28] 10:26] 7.9] 11:02] -1.3] 11:12] 9.2 47 28] 1:25| 17.8 | 2:03] 148 | 2:44| 326] 103
29| 11:14] 45] 11:24] -9.4] 12:00] 13.9 74 29| 3:09] 183 | 3:46] -21] 412] 205 72
30] 12:28] 5.3 ] 12:59] -7.0] 13:23| 12.3 74 30] 4:21] 171 ] 4:38] 59| 5:08] 23.0 66
(c) WA
e —

o | mral| o2 | 2% | g || g

(o) | (em) (h:m) (om) (h:m) [ (em) [(min)

1] 14:54] 41.2 | 15:44] -81.5] 16:02| 122.8 82

2] 16:16] 47.8] 16:22f -72.5| 16:44] 120.3 56

3] 17:12]101.3 | 17:28]-117.2 | 18:40] 2185 | 102

4] 18:54) 38.4 ] 18:59] -20.41] 19:16] 58.8 28

5] 19:22] 66.2 | 19:36] —80.2 | 20:04| 146.4 69

6] 20:31] 86.1 ] 20:52] -91.1 | 21:50| 1771 | 118

7] 22:29] 46.6 | 22:59| -65.4 ] 23:28] 111.9 88

8] 23:57] 71.2] 0:12f -64.7| 1:00| 136.0 75

9] 1:12] 19.6 ) 1:17] -47.0] 1:37] 66.7 36

10| 1:48] 38.5| 2:28] -455] 3:19] 840]| 104

11] 3:32] 26.5] 3:43] -58.3 | 4:39] 84.8 91

12| 5:02] 584 | 5:43] -352| 6:08] 936 111

13| 6:54] 961 7:07] -119] 7:20] 21.5 30

14| 7:24] 1791 7:41] -148 | 7:57] 32.7 41

15| 8:05] 33.2| 8:39] -6.8] 8:59] 400 68

16] 9:13] 0.1 9:13| -446] 9:30] 4438 35

17] 9:48] 4531 10:06] —-25.8 | 10:40] 71.2 70

18] 10:58| 34.7 1 11:22] -31.0] 12:08] 656 ] 114

19] 12:52| 26.9 ] 13:11| —28.8 | 13:29] 55.6 55

20| 13:47] 38.6 | 14:28] -43.0] 15:02| 81.6 98

21| 15:25] 14.3| 15:57] -21.7] 16:14] 36.0 64

22| 16:29] 16.4 ] 16:42] -14.2 ] 17:05] 30.5 47

23| 17:17] 26.8 | 17:36] —-21.3 ] 18:29] 48.1 94

24| 18:50) 0.2 18:51] -19.3] 19:07f 19.5 30

25] 19:20] 27.0 | 19:58] -23.5] 20:48] 50.5]| 101

26| 21:01 431 21:09] -12.7| 21:17] 17.0 31

27| 21:32] 16.2 | 21:40] -20.4 | 22:14] 36.5 56

28| 22:28] 36.0 | 22:54] -54.2 | 23:53] 90.2 | 101

29| 0:09] 3691 0:17] -6.9| 1:31] 438 90

30] 1:39] 220] 2:00] -194] 2:39] 414 97
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£-5.5 fHx OEEOW S LAY Gt - Lin .

e 9h%R - g =

(a) GPSPZRFT

< KIE AE IR

-

Z=15))

(b) RFFBIRE

FSTS ~
S LD e | 22 | 2w | | A HE [ED [ ape [ BD [ o | s |
(hem) | (om) | ™ | (o) | o | fom) | tmin (hm) | em) [ 0™ | (o [ Gom? | (om) [ Cemin)
1] 15:28] 13.9 | 16:13] -7.3 | 16:24| 21.2 74 11 1541 2721 16:01] -31.1 | 16:24] 583 50
2] 16:42] 2.4 | 16:44] —19.0 | 16:58] 21.5 39 2] 16:31] 12.6 | 16:36] —39.5 [ 16:47| 52.0 37
3] 17:21] 149 | 17:39] -0.2 [ 18:03] 15.1 42 3] 17:08] 65.3 | 17:37| —44.2 | 17:21] 109.5 49
4] 18:04] 50] 18:09] -6.9 | 18:43] 11.9 52 4| 17571 781 18:04| -268 | 18:11| 346 33
5] 18:56] 2.8 | 19:20] -7.6 | 19:07] 104 29 5] 18:30] 60.3 | 18:35| -31.6 | 18:56] 91.9 36
6] 19:25] 72| 19:34] -2.0] 19:48] 9.2 25 6] 19:06] 20.9 | 19:38] —17.8 [ 19:51] 38.7 53
7] 19:50] 4.7 | 20:05] -3.3] 20:19] 8.0 42 7| 19:59{ 25.5 | 20:27] -20.2 | 20:50] 45.8 59
8] 20:32] 3.2 | 20:38] -2.9 | 20:56] 6.2 32 8] 20:57] 13.7 | 21:03| —10.8 | 21:14] 245 28
9] 21:03] 0.8 ] 21:05| -5.1] 21:31] 5.9 32 9] 21:26] 12.6 | 21:36] —12.7 | 21:45| 254 30|
10| 21:36] 4.3 | 21:57| -3.3| 22:07] 7.7 41 10| 21:56] 27.8 | 22:05| —22.0 | 22:17] 49.8 33
11] 22:17] 6.3 | 22:37] -1.0] 22:21f 7.3 28 11] 22:29] 20.6 | 22:40| -32.2 | 23:12] 52.8 49
12] 22:44] 1.1 ] 22:47] -8.0 | 22:58] 9.1 41 12] 23:18] 43.3 | 23:34| —18.5 [ 23:49| 61.8 45
13] 23:25| 6.5 ] 23:39] -0.7] 23:53] 7.2 30 13] 0:03] 16.1 0:26f -276 | 0:51] 43.7 55
14] 23:55| 5.1 0:31] -8.1 1:00] 13.3 77 14] 0:58] 26.7 | 1:03] —29.1 1:55] 55.8 62
15] 1:12] 45| 1:21] -6.2| 1:37] 10.7 53 15] 2:01] 13.7 | 2:35| —-13.6 [ 2:57| 272 65
16] 2:05| 82| 2:28] -22| 2:43[ 105 41 16] 3:05] 9.1 3:14] -10.8 | 3:40] 19.9 39
17) 2:46] 3.6 | 2:52| -6.8] 3:27] 104 61 17] 3:44| 63| 3:48] -43[ 4.07| 10.6 27
18] 3:47] 48 416] -13] 3:57] 6.1 42 18] 4:11] 22.1 4:28[ -225 | 4:51| 446 61
19] 4:29] 34| 432 -42| 507] 76 49 19] 5:12] 16.3 | 5:29] -11.8 [ 5:51] 28.1 47
20] 5:17] 34| 545 -43| 6:06f 7.7 58 20] 559 225 | 6:06[ -19.4 | 6:28] 420 49
21l 6:16] 35| 6:24] -47| 6:49] 82 45 21] 6:48] 153 | 7:19/ -18.0 | 7:39] 33.3 67
22| 7:00] 3.7 7:03] -39 7:36f 7.1 39 22| 7:56 15.1 8:15| -0.8 ] 8:25] 15.9 30|
23 7:39] 78| 819] -2.6| 8:31] 104 54 23| 8:26[ 143 | 8:52) -163 | 9:22| 30.6 63
24| 833| 32| 835 -46| 857] 7.9 46 24| 9:29| 83 ] 9:38] -8.7] 9:58] 17.0 37
251 9:19] 22| 954] -3.1 924 54 38 25| 10:06f 134 | 10:21| -16.6 | 10:55] 30.0 61
261 9571 53| 10:13] -05] 10:23] 5.7 27 26] 11:07] 147 | 11:13] -16.7 | 11:34] 31.3 34
271 10:24] 23] 10:26] —-2.2] 10:55] 45 34 27] 11:41] 10.2 | 11:53] -1.3 ] 12:10] 115 30|
28] 10-58] 10| 11:02| -321| 11:38] 4.2 41 28] 12:11f 0.0 | 12:11f —11.7 | 12:28] 11.7 30|
200 11:39] 89| 11:41] -13.0 ] 12:27] 219 50 29| 12:41] 13.8 | 12:50] -11.2 | 13:05] 25.0 32
30 12:30{ 11.2 | 13:12] -9.9 | 13:28] 21.1 60 30] 13:13[ 7.4 ] 13:20] —11.1 | 13:42] 18.5 39
(c) WINLET
=
SEIED g | 2O | am | |m
No.| BS%I | i = (h:m) I = (h:m) [ (cm) |(min)
(hm) | em) | ™ (cm) )
1] 15:45] 40.2 | 16:13] —52.1 | 16:34] 923 83
2| 17:08] 589 [ 17:17] -54.1 | 17:35] 113.0 37
3| 17:44| 742 [ 17:54] -47.6 | 18:27] 1218 55
4] 18:39] 37.0 | 18:44] —97.2 | 19:26] 134.2 57
5| 19:36]127.6 | 19:43] -79.3 | 20:03| 206.9 38
6] 20:13| 41.2 [ 20:36] -68.2 | 21:02| 1094 60
7] 21:13] 529 [ 21:22] -19.5] 21:39] 724 31
8| 21:44| 174 [ 21:49] -63.9 | 22:05] 813 27
9] 22:12|115.5 | 22:22] -85.0 | 22:42] 200.5 46
10] 22:58] 91.6 | 23:09] —74.0 | 23:26] 165.6 39
11] 23:37] 52.6 | 23:43] —22.6 | 23:57] 752 26
12| 0:02f 653 | 0:10] -78.6 | 0:25] 1439 38
13] 0:41f 703 | 0:50] —-383 | 1:16{ 108.6 52
14] 1:33f 51.9 | 1:45] -7141 2:05] 123.0 43
15] 2:15] 46.2 | 2:23] 454 | 3:07[ 916 64
16] 3:19f 318 | 3:36] —-73.9 | 3:58] 105.7 47
17] 4:06[108.6 | 4:16] —-56.1 4:33] 164.7 37
18] 4:43[ 24.1 447] 419 ] 5:03] 66.0 28
19] 5:11f 413 ] 5:19] —293 | 5:36] 70.6 35
20] 5:46] 483 | 557] 318 | 6:21] 80.1 60
21] 6:46] 325 | 6:56] -23| 7:13] 34.9 29
22] 7:15] 5.1 7:21] -189 [ 7:33] 240 28
23] 7:42] 113 | 7:48] -11.8 | 8:03] 23.1 27
24] 8:09] 129 | 8:19] -45| 8:31] 174 29
25] 8:38] 19.1 8:48| -21.8 | 9:08] 4038 39
26] 9:17] 176 | 9:23] -29.6 | 9:43]| 472 34
27] 9:51] 295 [10:02] -8.2]10:21] 37.7 36
28] 10:28| 3.7 | 10:51] -32.3 [ 11:12] 36.0 53
29] 11:21] 303 | 11:31f -7.0( 11:46] 37.3 29
30] 11:51] 19.0 | 12:00f -25.7 [ 12:18] 44.6 39
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