LAGUNA (J5/KI88f72) 10, 73~86 H (200343 H)
LAGUNA 10, p.73—86 (2003

SO FEEMEREHSARAOL —4ICL 5
AKIRER ¢ FIERRRATAE R

AR AT - ISR - TR
TEEP A w]? - IR - B e B

High-resolution airborne SAR observation of
a coastal lagoon environment: preliminary results

Toshiaki Kozu*, Nobuyuki Ikeuchi*, Keisuke | chikawa', Toyoshi Shimomai*,
Yuji Sakuno’, Daisuke Nakayama® and K atsumi Takayasu®

Abstract: High-resolution airborne SAR observations were conducted over Lakes Shinji and
Nakaumi area in 2001 and 2002 using the CRASDA's “pi-SAR” that has the capability for

a simultaneous dualfrequenéy-band and X-bandand multi-polarization observation.
Coupled with the pi-SAR survey, extensiiesitu field measurement were also made in order

to detailed analyses of pi-SAR images and back-scattering coeffidietils The preliminary
analyse revealed that the SAR images L- and X-bands have somewhat different signatures
suggesting that the X-band backscatter rapidly responds to fine structure of atmospheric
turbulence as well as “average” wind field. Flow-like dark signatures are also found, suggesting
the capabilities of SAR in detecting the surface slick and water flow patterns. Incidence angle,
frequency and polarization dependences ‘odbtained from the pi-SAR are also studied. The
results indicate the potential of the SAR for high-resolution wind field mapping as well as the
necessity of more detailed studies of wind-water surface interactions and surface wave spectra
in coastal lagoon areas where water bodies are small and surrounded by land.

Key words: airborne sensor, Synthetic Aperture Rad8AR), coastal lagoon, normalized
radar cross-section
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7 1. pi-SAR O EEFEIG (CRL, 2002 a.
Table 1. Major engineering parameters of pi-SARRL, 2002 a.

HHA X /3 K SAR L /3> K SAR
JEI % 9.55 GHz 1.27 GHz
L v U a1y fiRRE 1.5m/3m 3 m/5 m /10 m/20 m (Variable)
T U~ AT A4y R 1.5 m (4-look Processing) 3 m (4-look Processing)
MR L ULl NRCS -40dB LLF -40dB LI T
SN 10dB LIk 10dB UL L
Polarimetry 1\ FH % & HH/HV/VV/VH 5deg.LAF | HH/HV/VV/VH 5deg. LT
NG 10-75 deg. 20-60 deg.
NRCS JIEREE 0.5dB LIF 0.5dB LAF
7T ARX 105 cm (L) x 19 cm (W) 155 cm (L) x 65 cm (W)
ToTFEAT Slotted Waveguide Array Microstrip Patch Array
=2 xEES 8.3 kW 3.5kW
EENILRE 10 microsec. 10 microsec.
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X 1. pi-SAR DOHME (21 pi-SAR & #5iR L 72t Zetk, HiE7 v 7 FEOILKREH).

Fig. 1. Picture of Gulf stream |l airplane carrying the pi-SARft) and pi-SAR antennéright) .
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Fig. 2. Outline of pi-SAR flight coursdarrow) and imaged areas used in the present analysis.
Note that the Nakaumi SN flight was conducted only in Experimefitidv. 10, 2001.
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20014 11 A 10 8 (ZEB1)

72 2. pi-SAR [F]HI AN SEBRAEZE .
Table 2. Outline of pi-SAR and simultaneotis situ observations.

INAGETT - 4 . = = N L o
SAR L THWAG | T BUREAE | AT | T ATE | ER
s IREZI(JST) Lon/Lat (deg:min) | (ELJ5{i) T AT F f=i7E8
. 133:25.37 /35:08.30 -
Wi SN 14:06 - 14:10 -11.4 deg 48 deg 12.16 km
133:17.78 / 35:43.39
. 132:42.72/ 35:43.095 -
SRIETH NS 14:18 - 14:22 169.4 deg 48 deg 12.19 km
132:50.31/ 35:08.00
. 132:32.39/35:15.17 -
FRIETH WE 14:34 - 14:40 77.7 deg 48 deg 12.20 km
133:32.61/35:23.83
BGEINEE | NG 2 B2 o C, SKEl - PEOKE (B, SS, Z7rr T ()l a,
BAELS) RORGBEIT S, EMETRAY MLOREEITS .

200249 H 12 B (B 2)

INAFEIT . , . L - N T
SAR WL —SBUG | Fs B E | AT | T TR AT | R
Ry IKFZI(IST) Lon/Lat (deg:min) | (EJ5{r) TAT =728
Shinjiko 132:32.39/35:15.17 -
- 12:46 - 12:52 79.6 deg 52 deg 12.71 km
Nakaumi 133:32.61/35:23.83
132:42.72 / 35:43.095 -
Shinjiko NS 13:06 - 13:09 169.8 deg 52 deg 12.78 km
132:49.56 / 35:11.51

B BLHIE A

W - g KE (B, SS, Z7ru 7 1) a,
Ve FTRWFETEANRY MLVORIEZEIT D .

/NG 2 e flio T, RIE
BHARESE) K ORGBLIN 21

H, K2R T 6kmX6kmD T — % HW\WT, SAR
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ZHLEE S 2 7 L (sigma-SAR |2 & % DN 20 5 & H
(2002 1Z Xk Bt

L-band:s’s=20*log 10DN —71 (3)
TEH L7 6° & DI A TT 5 7278, NEC-SAR/CRL
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Fig. 3. Location ofin situ observation points and outline of wind vectors observed.
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(a) SHI5812 (Experiment 1,

Nov. 10, 2001) Flight course 4————

(b) SHI6208W (Experiment 2, Sept. 12, 2002)

4. WUfF S N7z pi-SARMEGE. (a0 928k 1, (b)FEER 2, JLIZSGEMVEES. (BLEHEEL X NRCSOXELIZ LG, #E
FEME IR, ).

Fig. 4. Examples of pi-SAR images, Western part of Lake Shinji obtained in Experiméat dnd Experiment Zb) . (Note:
Image brightness is proportional to the logarithm of NRCS, but the absolute brightness is ajbitrary.
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Fig. 5. Example of incidence angle dependence of
NRCS.(Western part of Lake Shinji, the results from
Experiments 1 and 2 are compared
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Fig. 6. Frequency dependence of NRCS values at 45-
degree incidence: Comparison between observations and
sea spectrum model results.
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155 0 T RE AL ZE AR A

_SIZEAS 2400 & 7 5 DAMZIZIZFE L. )

20014E 11 H 10H i SN

AT L — 8712 K 21K« 0 AT s 2R

NA 5811

NA 5811 E

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

2001/11/10/05:07:00
2001/11/10/05:07:38
+035:29:59.635
+133:10:58.221
+035:29:21.244
+133:07:04.816
+035:26:48.756
+133:11:45.184
+035:26:10.365
+133:07:51.779
1.4235430 e-04
1.7234805 e-04
2.0234180 e-04
4.9485766 €-01
5.4785561 e-01
5.8986684 €-01
6.0000000 e-03
6.0000000 e-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

2001/11/10/05:06:51
2001/11/10/05:07:29
+035:29:49.451
+133:14:23.542
+035:29:11.521
+133:10:30.068
+035:26:38.479
+133:15:09.932
+035:26:00.549
+133:11:16.458
9.2293400 &-03
1.2228715 &-04
1.5228090 &-04
3.7176320 &-01
45138712 ¢-01
5.1369627 &-01
6.0000000 €&-03
6.0000000 &-03
4800

4800

20014 11 H 10H

SE I NS

SHI 5812

SHI5812 E

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

2001/11/10/05:20:22
2001/11/10/05:20:57
+035:24:06.226
+132:53:05.318
+035:24:42.472
+132:56:58.971
+035:27:17.528
+132:52:21.029
+035:27:53.774
+132:56:14.682
1.0083989 &-04
1.3083364 &-04
1.6082739 &-04
3.9603097 &-01
4.7028888 &-01
5.2843776 01
6.0000000 &-03
6.0000000 &-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

2001/11/10/05:20:16
2001/11/10/05:20:52
+035:25:01.404
+132:56:14.988
+035:25:37.212
+133:00:08.771
+035:28:12.788
+132:55:31.229
+035:28:48.596
+132:59:25.012
1.5107395 €04
1.8106770 €-04
2.1106145 & 04
5.1101424 &-01
5.6051487 &-01
5.9992116 & 01
6.0000000 & 03
6.0000000 & 03
4800

4800

20014 11 H 10H

_1_4‘

S WE (S )

SHI 5813

SHIS5813 E

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

2001/11/10/05:36:09
2001/11/10/05:36:37
+035:24:41.423
+132:56:57.902
+035:27:53.022
+132:56:15.890
+035:24:06.978
+132:53:04.110
+035:27:18.577
+132:52:22.098
1.0981778 &-04
1.3981153 &-04
1.6980528 &-04
4.1975599 €-01
4.8875776 €-01
5.4288424 &-01
6.0000000 &-03
6.0000000 &-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

2001/11/10/05:36:29
2001/11/10/05:36:57
+035:25:35.751
+133:00:07.342
+035:28:47.551
+132:59:26.719
+035:25:02.449
+132:56:13.281
+035:28:14.249
+132:55:32.658
1.1813889 &-04
1.4813264 &-04
1.7812639 &-04
4.4057126 €-01
5.0504276 e-01
5.5572225 &-01
6.0000000 &-03
6.0000000 &-03
4800

4800

83
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20014E 11 7 10 H  3&iH WE (hifgl)

NA 5813

NA 5813 E

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

2001/11/10/05:37:39
2001/11/10/05:38:07
+035:26:46.525
+133:11:43.048
+035:29:58.091
+133:11:00.808
+035:26:11.909
+133:07:49.192
+035:29:23.475
+133:07:06.952
1.0917423 ¢-04
1.3916798 &-04
1.6916173 e-04
4.1813818 &-01
4.8750363 e-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
INC_ANGLE_CENTER

2001/11/10/05:38:00
2001/11/10/05:38:28
+035:26:37.033
+133:15:08.491
+035:29:48.442
+133:14:25.198
+035:26:01.558
+133:11:14.802
+035:29:12.967
+133:10:31.509
9.6823402 &-03
1.2681715 &-04
1.5681090 &-04
3.8420651 &-01
4.6092624 &-01

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

2002/09/12/03:47:59
+035:24:41.848
+132:56:58.257
+035:27:53.316
+132:56:15.368
+035:24:06.684
+132:53:04.632
+035:27:18.152
+132:52:21.743
1.1338032 &-04
1.4337407 &-04
1.7336782 e-04

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_FAR = 5.4190600 €01 INC_ANGLE_FAR 5.2100827 &-01
SCENE_SIZE_AZ = 6.0000000 &-03 SCENE_SIZE_AZ 6.0000000 &-03
SCENE_SIZE_GR = 6.0000000 €03 SCENE_SIZE_GR 6.0000000 &-03
IMAGE_SIZE_AZ = 4800 IMAGE_SIZE_AZ 4800
IMAGE_SIZE_GR = 4800 IMAGE_SIZE_GR 4800

20024E 9 A 12 H  Shinjiko_Nakaumi(5< )
SS16207 W SS16207 E
SCENE_START_TIME = 2002/09/12/03:47:30 SCENE_START_TIME 2002/09/12/03:47:51

2002/09/12/03:48:20
+035:25:36.808
+133:00:08.236
+035:28:48.288
+132:59:25.427
+035:25:01.712
+132:56:14.573
+035:28:13.192
+132:55:31.764
1.2138929 e-04
1.5138304 e-04
1.8137679 e-04

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

+035:26:37.457
+133:15:08.843
+035:29:48.733
+133:14:24.679
+035:26:01.267
+133:11:15.321
+035:29:12.543
+133:10:31.157
9.8165677 €03
1.2815943 e-04
1.5815318 e-04
3.7671457 ¢-01
4.5228244 ¢-01
5.1203525 &-01
6.0000000 €&-03
6.0000000 €&-03
4800

4800

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

INC_ANGLE_NEAR = 4.1749490 &-01 INC_ANGLE_NEAR 4.3678780 €-01
INC_ANGLE_CENTER = 4.8457990 &-01 INC_ANGLE_CENTER 4.9978816 &-01
INC_ANGLE_FAR = 5.3768134 €-01 INC_ANGLE_FAR 5.4974685 €01
SCENE_SIZE_AZ = 6.0000000 &-03 SCENE_SIZE_AZ 6.0000000 &-03
SCENE_SIZE_GR = 6.0000000 €03 SCENE_SIZE_GR 6.0000000 &-03
IMAGE_SIZE_AZ = 4800 IMAGE_SIZE_AZ 4800
IMAGE_SIZE_GR = 4800 IMAGE_SIZE_GR 4800

20024£ 9 A 12 H  Shinjiko_Nakaumi(F1iffl) 3 & UF Shinjiko_ NS
SNA 6207 E SHI 6208 W
SCENE_START_TIME = 2002/09/12/03:49:26 SCENE_START_TIME 2002/09/12/04:08:06
SCENE_END_TIME = 2002/09/12/03:49:55 SCENE_END_TIME 2002/09/12/04:08:36

+035:24:06.933
+132:53:04.069
+035:24:41.445
+132:56:58.099
+035:27:18.555
+132:52:21.901
+035:27:53.067
+132:56:15.931
8.6626552 &-03
1.1662030 &-04
1.4661405 &-04
3.4266311 e-01
4.2526567 &-01
4.9066698 &-01
6.0000000 e-03
6.0000000 &-03
4800

4800
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6% 2. BFREOBLRET— 5.
(D) Z&ITB L OCEEGEE LY 7 —7— % (UEME, SEICoW I (2002 28).
20014£ 11 H 10 H
(a) P2 (b) HEZEE
i3 i} hour:min 13:00 14:00 15:00 13:00 14:00 15:00
G deg. 30 30 40 40 — —
J& P m/s 6.7 7.2 6.2 6.2 — —
AR C 19 17 18 15 12 14
= J+ hPa 1019 1019 1019 1020 — —
(c) H gL (d)  FEilmi
i=3 il hour:min 14:00 15:00 14:00 15:00
JE A deg. 45 67.5 45 45
Ji m/s 7.6 6.9 7.5 7.5
20024£ 9 A 12 H
(a) ERZEWH (b) HHEZEE
1= &) hour:min 13:00 14:00 15:00 13:00 14:00 15:00
O deg. 60 60 50 ENE N N
. m/s 5.7 6.2 6.2 3.1 4.6 5.1
A T 28 28 28 28 28 27
& T hPa 1012 1012 1012 1012.2 1012.0 1012.2
(c) HifEil-L d)  SEEG
Fig il hour:min 12:00 13:00 14:00 12:00 13:00 14:00
G deg. — 225 67.5 67.5 — —
B m/s 3.5 2.7 5.6 1.9 2.5 6.4
(2) fvfn - W7 — % (20014F 11 A 10 HIZ2W Tl (2002 %#21).
200249 A 12 H
(@) SiEM
o s1 s2 s3 s4
WEEER [hour:min) 13:00 13:20 13:36 13:56
fieomE  [degl 25 10 30 225
Bn (a2 ¥a—¥5aiE)  [degl 5 12.5 325 325
EEoam  [16 FH] NNE NNE N NNW
B A [m/s] 2.6 3 3.3 4.9
N . (inside)
V= N=|
A i [C] (outside 29 29 28
. (inside)
N=|
W %] (outside 53 46 73
& _JE  [hPd 1015.1 1015.6 1014.5
R  [deg:min:se¢ 132.55.16 | 132.55.17| 132.55.15  132.53.30
Jt # [deg:min:set 35:26:60 35:26:04 35:25:09 35:26:09
WE2S5 05 S [m] 1.9
(b) it
BOE nil n?2 n3 na
HIERR [hour:min) 12:50 13:09 13:27 13:48
fcomE  [degl -20 70 60 80
B (2 v ¥ a—%gaE) [16 5167] ENE NE N NNE
Eoim  [16 J767] NE ESE ENE E
JA # [m/s] 3.1 2.7 4.9 4.9
. o (inside) 38 42 34 34
= N=|
A i [T (outside 29 30 29 28
, (inside) 51 43 57 59
M=}
L% (outside 57 53 58 61
. F [hPd 1014.9 1014.2 1014.5 1014.2
B K [deg:min:se¢ 133:08:53 | 133:09:37| 133:10:29  133:11:33
b # [deg:min:se¢ 35:27:29 35:27:46 35:27:31 35:27:44
WHE»S50EmE [m] 1.7
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(c) TEU Ak (d) Hok (e) FREEE DR (f)  SkfE
) JRIA] JR JRIA] Ja 53] JRIA] JR JRIA] J
13:15 NNE 3.6 NNW 1.9 13:15 NNW 14 NE 2.1
13:17 NNE 5.2 NNW 2.0 13:17 N 1.0 NE 3.0
13:19 NNE 5.1 - 0 13:19 NNE 3.1 NE 3.0
13:21 NNE 5.6 NNW 15 13:21 NNE 3.8 NE 3.2
13:23 NE 5 N 25 13:23 NW 3.1 NE 2.8
13:25 NE 4.3 NNW 25 13:25 NE 2.6 ENE 34
13:27 NNE 6 N 15 13:27 N 3.9 ENE 25
13:29 NNE 5.7 N 1.9 13:29 NNE 35 NE 2.8
13:31 NE 5.6 N 1.9 13:31 NNE 3.0 NNE 0.8
13:33 NE 4.9 N 25 13:33 NW 1.3 NNE 0.2
13:35 NE 45 N 15 13:35 NW 1.1 NE 2.0
13:37 NE 45 N 1.0 13:37 NNW 1.9 NE 2.6
13:39 NNE 5.1 N 25 13:39 WNW 2.0 NE 0.9
13:41 NNE 6.4 NW 25 13:41 N 2.3 NE 0.5
13:43 NNE 5.4 N 33 13:43 N 2.9 NE 2.3
13:45 NE 5.1 NW 2.0 13:45 NW 2.7 NE 3.1
13:47 NNE 5.2 NW 1.8 13:47 N 31 ENE 2.3
13:49 NE 5.8 - 0 13:49 NNW 2.0 ENE 1.6
13:51 NE 5.4 NW 3.2 13:51 NW 3.1 NNE 2.8
(BE 3m) (B& 35m
(@ KB (h) L% (i) TFTEX
R JIA] JRL JIA] JRL 1237 JEIA) JR R
13:15 SE 45 E 34 13:15 NE 3.6
13:17 E 3.8 ENE 3.4 13:17 ENE 5.2
13:19 ENE 4.1 ENE 3.1 13:19 ENE 5.1
13:21 ENE 4.1 ENE 4.2 13:21 NE 5.6
13:23 NE 3.4 E 34 13:23 ENE 5.0
13:25 ESE 45 ENE 41 13:25 NE 43
13:27 E 41 ENE 5 13:27 ENE 6.0
13:29 E 5.2 ENE 4.6 13:29 ENE 5.7
13:31 ESE 4.8 E 45 13:31 ENE 5.6
13:33 ESE 5.5 ENE 4.8 13:33 ENE 4.9
13:35 ENE 4.6 E 5.3 13:35 ENE 45
13:37 E 4.8 ENE 55 13:37 E 45
13:39 E 5.3 E 4.9 13:39 ENE 5.1
13:41 E 5 ENE 5.2 13:41 ENE 6.4
13:43 ENE 4.2 ENE 4.8 13:43 E 5.4
13:45 NE 4.9 ENE 5.1 13:45 ENE 5.1
13:47 NE 4.3 E 5 13:47 ENE 5.2
13:49 ENE 4.6 ENE 5.2 13:49 ENE 5.8
13:51 NE 5.3 ENE 5.6 13:51 ENE 5.4
(BX 2m) (mE 2m) (BX 3m)




