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Observation of Lakes Shinji and Nakaumi using simultaneous visible/
infrared and microwave measurements

Shingo Nonohara', Toshiaki Kozu*, Toyoshi Shimomai*, Ken'ichi Kurita',
Yuji Sakuno?, Tuneo Matsunaga’® and Daisuke Nakayama*

Abstract: It is expected that visiblénfrared and microwave remote sensings provide
independent information from a target of énést. We have conducted simultaneous vigible
infrared and Synthetic Aperture Rad&AR) observations of a coastal lagoon area, specifically
Lakes Shinji and Nakaumi. On Septeml&r, 2000, simultaneous measurements by SPOT
HRYV (visible and near-infrarédaind ERS-2AMI (SAR) were conducted. Turbidity distribution

is obtained from the SPO'HRYV, and combined with streak-like SAR signatures. Borderline of
lake water flow is then clearly identdd from the two images. On August 23, 2003,
simultaneous measurements by TERRSTER (visible and near-infraredand Pi-SAR
(airborne SAR were conducted. It is shown that the turbidity distribution from the ASTER and
Pi-SAR images appear to correlate with th@sty westery wind field. It is also suggested from
the Pi-SAR image that surface wind near the cdiastis weaker than the center of the lakes.
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# 1. Pi-SAR D E 72 {1k,
Table 1. Major specification of Pi-SAR.

H H X-band SAR L-band SAR
JEl e E 9.55 GHz 1.27 GHz
B 3.14cm 23.6cm
L ¥ V)i 1.5m/3m 3m/5 m/10 m/20 m (Variable
T V< A e 1.5 m (4-look Processing 3 m (4-look Processing
M L ~NOVEANRCS | -40dBRLF -40dBLLTF
SN it 10dBLL | 10dBLL E
Polarimetry HHHV/VH/VV HH/HV/VH/VV
REAHREEE 5degll T 5degll T
Ny 10-75 deg. 20-60 deg.
NRCSHll & F§ B2 0.5dBLLT 0.5dBLL T
TYTFFHAR 105 cm(L) X19 cm (W) 155 cm(L) X65cm (W)
TYTFIAT Slotted Waveguide Array Microstrip Patch Array
HIEEN 8.3 kw 3.5 kW
EENIVAE 10 microsec. 10 microsec.

Nakaumi-N
(MA7801E)
N

Shinjiko-5
(SHI7802W)

Shinjiko-E
(55I7803W, SSI7803E, SHAT203W, SNATS03E)

1. Pi-SAR7 7 A b 3 — R L W5,
Fig. 1. Pi-SAR flight course and imaged areas.

(SARIZ X ) ZNHTHREE %2 . SARIIAEWICE
KT v T E2ET L CEMEREELL—F
Tho (A, 1999. ZhF THEHAEENSE L
SARIZ & AHFZE T, A SAR% FI v 72 Jal st o5 A Hff
EOT R, MiZekk SARIZ X B )k Bk = Jal %
FEASEH S 212 LT 5 (Ichikawa et al., 2002 i
JINE 7, 2002; dEElT 2, 2003; FEH T2, 2004).

F 72, &4 13 20014E 792 5 200441220 TREF4 1],
TR ATBOE N EHRGEETZERRE (NICT) B L U FH
L Ze 72 B FSHEAE (JAXA) 12X W BIgs S N7 % 1R
W THEMEIAHBL L — % (Pi-SAR) 12 X 557K
WA 2 17 - 72 (T 111E 2, 2002; HiEtiE2, 2003;
BEHIZA, 2004).

AREIL T, 20044E 1247 - 72 Pi-SAREHIFEER D

BREE - BB RO, ThFTirbhbhi T wWikEkt v
B (AT - EARAME) & SAR O [FEIBEELE T — ¥ & i
AEDRETEKIBEANICOWT T LD 5,

2. REM - P78 Pi-SAR ERAIEERBIE

2.1 Pi-SAR LRI EER B E

Pi-SARZ 2 /&% (L-band; 1.27 GHz X-band; 9.55
GHz), Z72KFRE (H) B X CEERE (V) D%E
PHEIATZ, SEEKFE - EEREFEEICIT R 5
ZRIED SAR TH 5. &5 |G, HmEE
#SAR(10~20 m) 12 b~ > T < (L-band; 3 m X
-band; 1.5 m, FEWEAKIETIIEEM 2 BT 2 5
T2OHEMTH A, 112 Pi-SARD T k%2 R 7.

Z N ¥ T20014 11 H 10 H,20024: 9 A 12 H,
20034F 8 H 23 HDEF 3 [0], Pi-SAR % i\ 72 57K 38
BINEESTONCE . FLTH LT -5 %215
% 728 20044E 8 F 2 H IZ B £ Er % 47 - 72. 2004
EFEDOPI-SAR7 74 b2 — A L M{EHEEZ X 112
N9, Pi-SAR#ERIZ, Nakaumi-N Shinjiko-S Shinjiko
-EDJETEH SNz, F2ICBHIED 7 T4 bvT
A=F %Ry, T, 8 LICIESEY — 2 DR
i A

2.2 IS ELA

Pi-SAR 238l % 17 9 Wl (PRI 11 RERTFZ) 1I2B D
T, W TILEGEET 2 v Caln - EGE & S i
43brs, e T Tl L7z, 72, 280/ G
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F2. Pi-SAR7 I A1 /X5 X —% (20044E 8 H 2 H).
Table 2. Pi-SAR flight parameter$23 August 2003.

AV S-S T — 5 B AT 1] 7 v F i e

B X2 % % (IST) fii 22t @ (deg:min (BLHHL) + 7 F T4 TS (Km)
Nakaumi-N igigg 11233::23%%335532_5631— 350.0 deg 50 deg 12.19
Stinjko-5 oz [ 12aasiasaans |00 | g 1219
Shinjiko-E iiéi ﬁggg;iﬁi;ggié; 80.0 deg 50 deg 12.19

MzHWTKRES X URET— 7 2558l - RifEs
DA T 154 25 CTEUA L 72, 20044E 8 A 2 H/F A 11
e CoEUR - BGEIE, SSEE TR, i
TR HEOE 2~4m/sTH > 7. TN 5 DB
T = FIGHEM - HEEL S T — (E T AE ) O
T =% ZMAAER L 72JaE - i ()X bov) =y
TR 2R T. F, RO LR L A )a
Ty R FR212F D5,

3. AERAIT — 2B LV EEHTE

3.1 [FIRFEGR 7 — &

20004E 9 A 21 H & SPOT YHRV & ERS ZAMI
I2 & - T, %7-20034 8 A 23 H (X ASTER/VNIR
& PI-SARIZ & o THERAKBOSSEHB E N TW5bH. HRV
377 v ADHEE SPOTY ) — X I shTwb
KFt T, W RN 3N Fov LT
N7 MVE— R (ZEHSHEE20 m) L HUg 1N R
DN rua<Fy 7 E—F (ZESERE 15 m OB
AT Z 5. AMI 123 — 10 v S FHEBE 2T 6 1T
7o M ERE B 2 ERS 2ICHEB S N T b A
L—%TdHY, FEEFIEC/NY F (5.3GH2 T
4. F72ASTERIZ, HA L 7 2 ) A3k FERZ L 72
2 TerralZ & S Nl ~BURME E T 14
AR T LF ¥ ANV EET AEMEEEYE v
THAH. AlEOfzeIciE, T - TRYHED VNIR
(Z2[E53%FE 15 m) % v 7. SPOT YHRV, ERS?2
/AMI, ASTER/VNIR DF#TC% % 3 12/ 7.

3.2 BEHTE

— RSO - T ARAME IS B W CEE SIS
(&, N FICBIRZ UL IEINT 5 2 E0VHTS
NTWb., koT, BIGOEET—% LHET—%
2K S T b 7Y % VE (Digital Number: DN
DMHAZHRRL ZEIZX DV EHELZHE T H 2 L5

B [ms]

® iERAS

2. JANRZ ML<y 7 (2004468 H 2 H).
Fig. 2. Wind vectors mag 2 August 2004.

RECTH 5.
1) SPOT YHRV 2 & A BEEHEE

SPOT YHRV 2 & % & EEHEE 13 DN & Bl D
HERGHTICE0IT) . DFICET VR ERT.

Tseori= a B+ 3 (1)

Z 2Tl Teron 13 SPOT 10 7 — ¥ H S ¥ L 7218
E, a, RBIIERTHY, i 1INV FOFFTERT.
B Z& /N FODNTH5.

e XMER ISR L2237 — 413, Bzl d
HIREMI.L 4 7 — (N 3526 507, E132°57 457),
rgEi 0 4 7 — (N 3527 48", E13311'38"), k¥
E% 77— (N352551", E1331812") CTHEIMI L T
WA RIBOEWE T — & & 7z, R 1R B S
NIBET—72RKAITRT. FEHET— 713,
Ground Control PointGCP) |2 X 5 k555 ar fifi 1F L3
(2 &) BTN T & xS 72l 3 O DN 2 L
72. B, DNt/ 4 X E OB
5 7:83X3E 7 LD DN % H w7z (TEE,
2000 . [X 312 SPOT 1%/ F® DN & &= ORI
R, ROZHEERIIVWI N DAL 2o 72
D5, AATEVERICIZR B MHED Ko7z F 1o
HeEx w7z,
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(a) SPOT1 (b) ERS2 (c) ASTER
Table 3. Sensor parameters.
(a) SPOT1 (b) ERS2 (c) ASTER
(a)
HEES Y4 NV R WRH (pm) | 225 fERE B
s A s 1 ;J; 0.50~0.59 20m
EFE K 822 km HRV-XS |2 ZIN 0.61~0.68 20m
s - 1999 3 RS | o79-089 | 2om | O0O0KT
oY@ H% 26 H
HRV-P | P &, 7 | 0.51~0.73 10m
*HRV: High Resoltion Visible
(b)
LURIER =N trFY | NN R | R | 2= LR
K s 1) ST [ s gL
EE L 777 km AMI _
R - 4 98.5 SAR Mode VW | 53GHz | 30mX30m 99 km
nlJm H% 35 H
*AMI: Ac tive Microwave Instrumentation
(c)
+ s N . N
s | SO | G | 2RI |
B L 1 0.52~0.60 15m
HE 750k 2 0.63~0.69 15m
Eg‘ﬁﬂ% 957 | ASTERVNIR 3N EASF | 078-0.86 15 00 km
N = : UiS .78~0. m
[l H % : 16 H =
3B ARG 0.78~0.86 15m
*ASTER: Advanced Spaceborne Thermal Emission and Reflection radiometer
*VNIR: Visible and Nea-infrared Radiometer
17 — T=0375-11.18 E=1.00 % %E F': g ( ﬂ:— H )
16 | T=0428,-023  R=096 4. i =7 2000 9 21H). )
s | -y TE0378,-604 =092 Table4. Surface turbidity data obtained at operational
= / - stations(21 September 2000
E 14t 7
£ ¥ , 20044E 8 J] 2 H (11K JST)
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E 4 Band3 EP;E:(EEA[_“\ 13
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DN of SPOT1

3. SPOT 1%/3> F® DN & & D Bk,
Fig. 3. Relationship between DN of SPOT and in-situ
turbidity.

Teron=0.37B,—11.18 (2)
2) ASTERIZ & A {BEHEE
ASTERIZ & 2B EHEE 2 IZ/EE 132 (2004 D E
MRS & VR SR E A,
TICHER T2 RT.

aorer—=1.98+1.00B,— 1.24B,+0.2513B;,  (3)

2 T T T ASTERT — 7 2 S HEE L 728
F£, By, By, Bsld /N RKODNTH 5. (3) X A72003
fE£ 8 A 23 H ASTERT — % & [\ 72t B 1272
THhbPaE i -7, (3) NIFELRHEE D ¥
J—=F =5 B TER SN fEERTH L. FL
CIEMEEF I3 A2 (2004) 2 SR S /-, g MRS
ENBAAHIC X > TR O N7ZBE T — 7 ZH Wi,
A \ZHARRAERIIAR 4 >~ bR IR L, 3K 5 ICARIRELRNE
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# 5. finfEET— % (200348 H 23 H).
Table5. In-situ turbidity data obtained from ship
measurement&23 August 2003.

B R (sm B (mg/1)
HJ 2 9:53 455
HJ1 10:21 42
NU 4 10:55 5.6
NU 3 11:16 4.9
NU 5 11:47 6.3
NU 2 12:10 7.0
NU 6 12:37 5.6
OH1 9:05 1.4
S2-3 10:14 2.1

FEr—%%mRd. (3) UL D HEE SNIHE LA
BB OMRZ 5 IZ7RT. 5 L) k& Hf
NTW5 2 T2, BEE L (EEshT
BY, BEHEEITZY ECHRTL 7.

4. RRFEGEID 518 5 h 5 RKERIRIEIFER

4.12000 £ 9 A 21 BH(SPOT 1/HRV * ERS 2/AMI)

SPOT 1D /3 N 1% Hv TR L 7= % 4 i X
26 (a: F5EM, bl i) IJRNRZ ML ESDbYE
TRT. TORNRZ M, HEZeHEER (N 35
2438, E13275333") B L ML 5% B (N
35274, E1333.9) Tl 11k ICBll S 7z 7 —
5 & w7z,

X 6(a) & 0, FEH TR ILE CHEED EH W
ZENDLYDL. WINTEENEHWERK E LT Lt
HTOREMRIEZ5NAD, 200049 A 15H 25
21 H £ CIEIAAYL - E - KIRTHMIZ 2 <, 201l
WERDPRH L BN, SHIZERNISHRAT
LEEOENIKIL, FEMALEBICHNL TS Z &8
bbb, Z L THREMOERTE, BEOEWIL
EHOIRDEERIZ M A > TR TV AEEFDT) AR
b, TH XY SEHNOKITRETE ) IZHEL TS
ZEMHEICTE L, /2, M6eb) LY, HHETIEA
FELIX R O CBE MG <, HERCII &R
EWZ EDhh s,

ERS 20> NRCS*" W% % [X] 7(a: S5EM, b i)
AR 7 MV EHDETRT. X 7(@) 127K LR
7 bV XD SEM TIEMEARE OB 3~5 m/s 23K\

*! Normalized Radar Cross-SectidH. i if& 24 72 V) O 14 )5 Bl ki)

4. ARAAELH 7 — % (200348 H 23 H).
Fig. 4. In-situ turbidity data(23 August 2003.

In-sit turbidity (mg/D
A

0 1 2 3 4 5 6 7 8 9 10
Turtidity estirrated fom ASTER VIR 3 tands (g

5. (3) MIC X D HEE S N/2HE & ARMBLIEE O
Fig. 5. Relationship between turbidity estimated from
equation(3), and in-stu turbidity.
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1.3m/s &85 <, HilETIZIE & A LEDE IR S h
TWirdolzbEzZ oMb, /2, PlFEEITPHE
AR Y 7 FF e BN TB Y, FEkeiHED
BHEIZE200LHEEMEINLY, 5DLIAHZED
BRI T & T,

] 8 |2 SPOT 10 % &£ 4345 X (1 6 (a)) & ERS 2
D NRCSH{% (M 7(a) #EB L7zA A — V&R,
X 6 (a) &0 ML 22508 N O K DSEERFE D 23T

2R TIE Y 7 F v 2HERICR SN S LERY—Fk 7 NRCSIE & (3587 2 FR5 7 NRCSIR T HEIs ] & E3% 5 5 (FEH T2, 2004).



Bf & AR - O EHER - TR - RHEE
28 VEBPARF] - ARZKCERE - Pl

SPOT1 2000/9/21 Lake Nakaumi

6. SPOT L# 53 ilX (20004: 9 H 21 H).
(@) SRaE, (b) Hiff

Fig. 6. Turbidity map obtained from SPOT(21 September

2000 .(a) Lake Shinji(b) Lake Nakaumi
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8. WL - ERIE~ A 7 aPE A A £ — (2000
F£9H21H).

Fig. 8. Synthesi Visiblginfrared and microwave image1
September 2000
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(a) &iEi, (b) Wi
Fig. 7. NRCS image obtained from ERS(21 September
2000 .(a) Lake Shinji(b) Lake Nakaumi
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4.2 2003 £ 8 A 23 H (ASTER * Pi-SAR)
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200348 H 23 HIIMEAQTIE 7 m/sP L ETh o7z, F
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DEVHETHEED B VDS, TR X - TE
CAMEROEEOEE L Z TR T VRS EEZD
N5, F-HiETlE, 200049 A 21 H & FIRRICAE
TR P T MK, WE TR e v
I AERE S N2,
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{7 [m/s]

Ohashi r

Hii riverd

ASTER 2003/8/23 Lake Shinji

9. ASTERWEi M (20034 8 § 23 H).
() &, (b) HiE
Fig. 9. Turbidity map obtained from ASTER23 August 2003.
(a) Lake Shinji(b) Lake Nakaumi
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10. Pi-SAR® NRCSIHi{%.
Fig. 10. NRCS image of Pi-SAR 23 August 2003.
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11 #ifnE 7 — % (200348 A 23 H)
Fig.11.In-situ wind datd23 August 2003.
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fH#k 1. Pi-SARBLE 7 — ¥ X-band(2004) (CRL#EMET — % ®tinfo 7 7 4 V" Hi#e. L-bandTld, IMAGE_SIZE 7% 2400

L BLUAMRIZFL.)
20044E 8 H 2 H

SNA7801E

SNA7803E

SCENE_START TIME
SCENE_END TIME
LATE_NEAR_LAT
LATE NEAR_LONG
LATE FAR_LAT
LATE_FAR_LONG
EARLY NEAR LAT
EARLY NEAR_LONG
EARLY_FAR_LAT
EARLY FAR LONG
GROUND RG_NEAR
GROUND RG_CENTER
GROUND RG_FAR
INC_ANGLE_NEAR

=2004/08/02/01:50:39
=2004/08/02/01:51:11
=+035:29:44.367
=+133:14:32.213
=+035:29:18.627
=+133:10:36.311
=+035:26:31.373
=+133:15:03.689
=+035:26:05.633
=+133:11:07.787
=9.2485603E+03
= 1.2247935E+04
= 1.5247310E+04
=3.5906479E+01

SCENE_START TIME
SCENE_END TIME
LATE_NEAR_LAT
LATE_NEAR_LONG
LATE FAR_LAT
LATE_FAR_LONG
EARLY NEAR_LAT
EARLY NEAR_LONG
EARLY FAR_LAT
EARLY FAR LONG
GROUND RG_NEAR
GROUND RG_CENTER
GROUND RG_FAR
INC_ANGLE_NEAR

=2004/08/02/02:32:11
=2004/08/02/02:32:45
=+035:26:35.806
=+133:15:07.445
=+035:29:47.589
=+133:14:26.691
=+035:26:02.411
=+133:11:13.309
=+035:29:14.194
=+133:10:32.555
=9.9984880E+03
=1.2997863E+04
= 1.5997238E+04
=3.7999723E+01

INC_ANGLE CENTER =4.3797054E+01 INC_ANGLE CENTER = 4.5444787E+01
INC_ANGLE_FAR = 5.0045608E+01 INC_ANGLE FAR = 5.1340589E+01
SCENE SIZE AZ = 6.0000000E+03 SCENE SIZE AZ = 6.0000000E+03
SCENE_SIZE GR = 6.0000000E+03 SCENE _SIZE GR = 6.0000000E+03
IMAGE _SIZE AZ = 4800 IMAGE_SIZE AZ = 4800
IMAGE_SIZE GR = 4800 IMAGE_SIZE GR = 4800

20044E 8 H 2 H

SHI7802W SSI7803W

SCENE_START TIME
SCENE_END_TIME
LATE NEAR_LAT
LATE NEAR_LONG
LATE_FAR_LAT

LATE FAR_LONG
EARLY NEAR_LAT
EARLY NEAR_LONG
EARLY FAR LAT
EARLY FAR_LONG
GROUND RG NEAR
GROUND_RG_CENTER
GROUND_RG_FAR
INC_ANGLE_NEAR
INC_ANGLE_CENTER
INC_ANGLE _FAR
SCENE_SIZE_AZ
SCENE_SIZE_GR
IMAGE _SIZE _AZ
IMAGE_SIZE GR

=2004/08/02/02:03:44
=2004/08/02/02:04:18
=+035:24:06.879
=+132:53:04.166
=+035:24:41.522
=+132:56:58.160
=+035:27:18.478
=+132:52:21.840
=+035:27:53.121
=+132:56:15.834
=9.27E+03

= 1.23E+04

= 1.53E+04

= 3.60E+01
=4.38E+01
=5.01E+01

= 6.00E+03

= 6.00E+03

= 4800

= 4800

SCENE_START TIME
SCENE_END_TIME
LATE NEAR_LAT
LATE NEAR_LONG
LATE_FAR_LAT

LATE FAR_LONG
EARLY NEAR_LAT
EARLY NEAR_LONG
EARLY FAR LAT
EARLY FAR_LONG
GROUND RG NEAR
GROUND_RG_CENTER
GROUND_RG_FAR
INC_ANGLE_NEAR
INC_ANGLE_CENTER
INC_ANGLE FAR
SCENE_SIZE _AZ
SCENE_SIZE_GR
IMAGE _SIZE AZ
IMAGE_SIZE GR

=2004/08/02/02:29:57
=2004/08/02/02:30:31
=+035:24:40.992
=+132:56:57.531
=+035:27:52.721
=+132:56:16.413
=+035:24:07.279
=+132:53:03.587
=+035:27:19.008
=+132:52:22.469

= 1.12E+04

= 1.42E+04

= 1.72E+04
=4.13E+01
=481E+01

= 5.34E+01

= 6.00E+03

= 6.00E+03

=4800

= 4800
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SSI7803E

SNA7803W

SCENE_START TIME
SCENE_END_TIME
LATE_NEAR_LAT
LATE NEAR_LONG
LATE_FAR_LAT
LATE_FAR_LONG
EARLY NEAR_LAT
EARLY NEAR_LONG
EARLY FAR LAT
EARLY FAR_LONG
GROUND RG NEAR
GROUND_RG_CENTER
GROUND _RG_FAR
INC_ANGLE NEAR
INC_ANGLE_CENTER
INC_ANGLE_FAR
SCENE_SIZE AZ
SCENE_SIZE GR
IMAGE SIZE AZ
IMAGE_SIZE GR

=2004/08/02/02:30:21
= 2004/08/02/02:30:56
=+035:25:36.041
=+133:00:07.586
=+035:28:47.755
=+132:59:26.363
=+035:25:02.245
=+132:56:13.637
=+035:28:13.959
=+132:55:32.414

= 1.21E+04

= 1.51E+04

= 1.81E+04
=4.34E+01
=497E+01

= 5.47E+01

= 6.00E+03

= 6.00E+03

= 4800

=4800

SCENE_START TIME
SCENE_END_TIME
LATE NEAR_LAT
LATE NEAR_LONG
LATE_FAR_LAT
LATE_FAR_LONG
EARLY NEAR_LAT
EARLY NEAR_LONG
EARLY FAR LAT
EARLY FAR_LONG
GROUND_RG NEAR
GROUND_RG_CENTER
GROUND _RG_FAR
INC_ANGLE_NEAR
INC_ANGLE_CENTER
INC_ANGLE_FAR
SCENE_SIZE AZ
SCENE_SIZE_GR
IMAGE _SIZE AZ
IMAGE_SIZE_GR

=2004/08/02/02:32:11
= 2004/08/02/02:32:45
=+035:26:35.806
=+133:15:07.445
=+035:29:47.589
=+133:14:26.691
=+035:26:02.411
=+133:11:13.309
=+035:29:14.194
=+133:10:32.555

= 1.00E+04

= 1.30E+04

= 1.60E+04

= 3.80E+01
=4.54E+01
=5.13E+01

= 6.00E+03

= 6.00E+03

=4800

= 4800
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200448 A 2 H SiEiMH

ReZll (JST)  #H AL Bl HURE KA ['C] BEUm [deg] JEGE# [m/s]
10:42 S2-4 35°26'30" 132°59'58" 27 20 2.2
11:13 S0-5 35°24'59" 132°53'50" 27 318 04
11:30 S1-5 35°25723" 132°55'18" 27 170 0.4
11:45 S1-1 35°27720" 132°54'57" 27 292 0.7
12:05 S2-1 35°28'00" 132°59'38" 27 270 0.2
12:38 OH 1 35°27'10" 133°06'10" 29 162 0.6
12:53 NU 7 35°27'03" 133°0821" 29 80 1.8

20044E8 H 2 H i

ReZll (JST)  #LH AL b HURE KA [[C] BE\m [deg] JEGE [m/s]
8:49 HI 2 35°30'30" 133°1028" 25 250 1.8
9:03 HJ 1 35°3020" 133°09'01" 25 214 1.1
9:28 NU 4 35°2822" 133°09'09" 25 130 2.7
9:42 NU 3 35°27'32" 133°0928" 25 114 3.6
9:58 NU 5 35°27'48" 133°11'37" 25 110 3.6
11:09 NU 1 35°27'30" 133°14'01" 26 162 4.5
11:26 NU 2 35°2920" 133°1222" 26 160 3.1
11:35 NU 6 35°3021" 133°12'31" 27 160 1.8

(b) EWEM S O EEN T — % (20044£8 A 2 H)

(a) EORZEVEHRRT (b) HZEZ2PE DT
K% [hour:min] | 10:00 11:00 12:00 | 10:00 11:00 12:00
JEA] [deg] 160 170 190 290 Variable 180
JEUH [m/s] 3.6 4.1 2.6 2.0 1.0 2.0
i [C] 25.0 26.0 27.0 25.5 26.9 27.3
T [%) 94 94 89 86 79 81
ZJE [hPa] 1007.0 | 1006.0 | 1006.0 | 1007.2 | 1007.0 | 1007.0
(c) Ffgis.Co (d) FRIEWHH.C
%) [hour:min] | 10:00 11:00 12:00 | 10:00 11:00 12:00
JE\A) [deg] 135 158 158 293 225 203
JEUH [m/s] 4.9 3.0 2.7 2.4 2.8 1.1
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(c) DR EH 7 — % (200448 H 2 H)

1537 (a)ARILIEERS (b)KAR B4k () KAR 5T (dDE4 ()ERBFIT 1
asm JEL[A] JRGH JEL ] JRGH JE\ 7] JRGH JEL[A] JRGH JEL 7] JRGH
10:40 SSE 3.7 ESE 2.1 SE 22 SSE 5.9 SSE 2.6
10:42 SSE 3.8 SE 2.8 SSE 3.1 S 4.6 S 2.5
10:44 SSE 4.1 SSE 3.0 SSE 3.5 SSE 4.9 SSW 3.2
10:46 SSW 4.1 SSE 2.9 SSE 3.1 S 5.1 SSW 2.4
10:48 SW 3.8 ESE 1.5 SSE 3.0 SSE 5.4 S 2.7
10:50 SSW 3.7 SE 2.1 SSE 1.5 SSE 4.9 SSE 3.1
10:52 S 3.2 SE 1.1 SSE 25 SSE 4.7 S 3.5
10:54 S 33 SSE 2.0 SSE 1.9 SSE 4.8 S 2.6
10:56 SW 3.0 SSE 0.8 ESE 1.0 SSE 5.2 S 1.9
10:58 S 2.8 SSE 1.0 S 2.1 SE 5.2 SSW 2.2
11:00 S 2.0 SE 1.1 S 1.5 SE 5.0 S 2.6
11:02 S 2.0 S 1.2 S 23 SSE 4.4 S 2.1
11:04 SW 2.1 SSE 23 S 1.4 SSE 45 SSW 1.9
11:06 S 1.1 S 0.9 S 1.1 SSE 4.4 S 3.0
11:08 SSE 0.5 SSE 0.1 S 1.9 SE 4.4 SSW 2.9
11:10 SSE 0.1 SSW 1.5 S 2.1 SSE 4.1 S 2.8
11:12 S 1.4 SSW 1.2 S 2.0 SE 43 SSW 2.8
11:14 SSW 1.2 SSW 0.8 SSE 1.2 SSE 4.7 S 2.4
11:16 SSW 0.4 - 0.0 SSE 1.1 - - SSW 1.4
11:18 S 1.3 - 0.0 SSE 1.9 - - S 2.0
11:20 S 0.1 SE 0.9 S 2.0 SE 4.0 SSW 2.1
11:22 SSW 0.9 S 0.1 SSE 2.2 SSE 3.8 SW 1.0
11:24 SSW 0.1 SSW 0.2 SE 2.7 SE 3.5 SSW 1.0
11:26 - 0.0 SSW 1.1 SE 2.5 SSE 3.9 SSW 1.0
(F X 1.5m) (F & 2.0m) (F X 1.8m) (F X 3.5m) (F1 & 4.0m)
1534 HFE (g)FKEE (h) ke ()NHK #ATL kAT G)iksbERE
dsm JEL[A) JEGHE JEL[A] JEE JEL[A) JRGH JEL[A] JRGH JEL ] JGH
10:40 WSW 1.5 W 2.0 - 0.0 NW 1.0 E 1.2
10:42 SSE 0.2 WNW 1.2 - 0.0 - 0.0 ENE 0.9
10:44 SSW 0.6 WSW 1.8 - 0.0 N 0.6 NE 0.6
10:46 SE 1.5 WSW 1.6 - 0.0 NW 0.5 - 0.0
10:48 SE 0.7 WSW 1.6 ENE 0.1 ESE 1.0 NE 0.1
10:50 WSW 1.4 w 1.8 - 0.0 NNW 0.9 ENE 0.3
10:52 WNW 1.0 W 1.7 - 0.0 N 0.1 E 0.3
10:54 SW 1.2 WSW 1.4 - 0.0 N 1.2 - 0.0
10:56 SW 0.5 WSW 2.1 - 0.0 - 0.0 - 0.0
10:58 SW 0.1 SW 2.0 - 0.0 NW 1.9 - 0.0
11:00 WNW 1.0 SW 1.8 - 0.0 NW 2.0 S 0.1
11:02 WNW 0.8 SW 2.1 - 0.0 NW 0.5 S 0.3
11:04 WNW 1.6 SW 1.8 - 0.0 NW 1.0 - 0.0
11:06 SW 1.0 SW 1.6 - 0.0 WNW 0.4 - 0.0
11:08 W 0.1 SW 1.8 E 1.2 WNW 0.8 WSW 0.2
11:10 SW 0.4 SW 1.1 E 22 WNW 0.6 w 0.5
11:12 SW 0.4 SW 0.1 E 0.3 NW 0.5 W 0.1
11:14 ESE 0.1 WSW 0.9 - 0.0 NW 0.4 WNW 0.3
11:16 SSE 1.5 WSW 23 E 0.3 - 0.0 - 0.0
11:18 SSE 25 WSW 1.8 - 0.0 NW 0.5 WNW 0.1
11:20 S 2.0 WSW 1.7 - 0.0 NW 0.8 NW 0.2
11:22 SE 22 W 2.0 - 0.0 - - WNW 0.1
11:24 SSE 3.0 WNW 1.8 - 0.0 - - WNW 0.2
11:26 SSE 1.5 W 1.1 - 0.0 - - - 0.0
(FE 3.0m) (F & 1.8m) (B & 3.0m) (FE 4.0m) (FE 3.0m)

3B O AL LT m/s






