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ABSTRACT 

Keywords�Secchi disk, transparency, clarity, bathymetric LiDAR, ocean survey 

 

Taiwan is an insularity. The ocean territory is vast, among it the offshore area 

(including the intertidal) owns the characteristics of frequent human activities and 

intense terrain variation when comparing to the rest of the water area. Under the 

situation of the lack in complete terrain map of Taiwan, the over-developed situation, 

environmental pollution, coastal ecology changes, the habitats of creatures 

depredation, the land destruction or been illegally occupied…etc. were happened. The 

debacle is the unavoidable result. As a consequence, we need basic maritime terrain 

maps to formulate and estimate environmental effect. 

The ability of traditional survey technique is restrained when it comes to survey 

in coastal area. The most significant restriction is the specific properties there – the 

fluctuant terrain and the marine facies. Accordingly, a new technique needs to be 

introduced to enhance survey jobs efficiency. Bathymetric LiDAR if been properly 

formulated might be a possible way to overcome the above difficulties.  

The research treats the factors that affect the function ability of bathymetric 

LiDAR and the attributes of the coastal areas around Taiwan. We investigate the 

transparency of coastal areas, because the water transparency was found to be the 

major restriction of the bathymetric LiDAR. By seasonal field survey with the secchi 

disk and the related analysis afterward, we found that the transparency varies greatly 

around Taiwan. The poorest area is from Taoyuan to Chiayi, however the intertidal is 

widest from Taichung to Tainan. The result around the east coast of Taiwan is better 

than that around the west coast in general.  

The regression model of satellite images and in field secchi disk survey result is 

good. Nevertheless, the article targets ocean which is influenced by much more 

factors than lakes or rivers, so certain amount of secchi disk depth data was not 

included in the analysis. The preliminary MODIS image analysis outcome shows that 

although the transparency is worse in the west coast but status is more stable than the 

east coast.  
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Some researches were done under an objective consideration of the procedure in 

doing Secchi disk survey on site. A digital optical technique was used to analyze the 

gray value of photos of the pictured Secchi disk. Besides, in order to share the survey 

results, a query system was developed. Both single site and sites in one country can be 

looked up. In this way the public expenses can be spent more economically and 

efficiently. 
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3 459 - 479nm 22 3.929 - 3.989µm 
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6 1628 - 1652nm 25 4.482 - 4.549µm 
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8 405 - 420nm 27 6.535 - 6.895µm 
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19 915 - 965nm    
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�R¥B¾i�R{F3International Union of Geodesy and geophysics ��9
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� ×3 f=1/298.257222101   
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Çç Àø 


���

3M8 

�b	�

3M8 

L� ñ6 

ë@!ç �  2.5 2.5 94� 05� 30�  14�50 

ëìVÇç �  2.1 .ª 10 94� 05� 30� 14�30 

ë�í¦° �  0.5 � 94� 05� 25� 10�50 

`îVÇç �  1.9 � 94� 05� 25� 10�25 

.ïðÇç �  1.5 4.5 94� 05� 30� 15�50 

	ñÇç �  0.6 � 94� 05� 25� 14�38 

	òóÇç �  1.8 3 94� 05� 30�  13�44 

ô
Çç �  2.1 3.9 94� 05� 30� 10�30 

 Hç �  1.8 � 94� 05� 25� 10�10 

äõÆÇç �  2.5 3.2 94� 05� 30� 15�40 

�!Çç �  0.9 � 94� 05� 25� 13�50 

G
Çç �  2.5 2.5 94� 05� 30�  16�30 

5ö�Çç �  0.5 3.2 94� 05� 30�  14�20 

÷�øÇç �  0.5 � 94� 05� 25�  14�00 

DùÇç �  3 3 94� 05� 30� 13�32 
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àúÇç �  0.8 � 94� 05� 25� 12�32 

ûVç3üéç8 �  1.2 2.8 94� 05� 30� 11�10 

@ýÆÇç �  2 2.3 94� 05� 30�  11�25 

þVç �  1 2.7 94� 05� 30�  11�32 

8�Çç �  2.7 3.9 94� 05� 30� 10�45 

�éç3Lç8 �  3 4 94� 05� 30� 15�10 

ú��Çç �  1.8 3 94� 05� 30� 14�10 

�	í¦° �  0.5 � 94� 05� 25� 11�40 

�bÇç �  3.2 5 94� 05� 30� 14�00 

��Çç �  1.8 � 94� 05� 25� 14�55 

��Çç �  1 � 94� 05� 25� 12�52 

��38�8Ç

ç 

�  2.5 3.7 94� 05� 30� 16�10 

�ñ �  0.5 � 94� 05� 25� 11�34 

	�Çç �  3.8 .ª 10 94� 05� 30� 14�40 


°Çç �  1 1 94� 05� 30� 13�20 


ìÇç �  2 3.5 94� 05� 30� 11�20 

�Cí¦° �  0.5 � 94� 05� 25� 11�06 

�óDèò�ç �  2.5 3.1 94� 05� 30� 11�40 

�óÇç �  3.2 3.2 94� 05� 30� 12�10 

Û
Çç �  3 4.5 94� 05� 30� 16�25 

�çÇç �  2 � 94� 05� 25� 14�22 

��Çç �  0.2 0.5 94� 06� 13� 13�02 

ä�Çç �  0.6 0.8 94� 06� 02� 13�45 

nûÇç �  0.8 3.3 94� 06� 02� 11�33 

è(Çç �  0.8 4.7 94� 06� 02� 10�25 

��Çç �  0.5 1.3 94� 06� 13� 12�30 

D�Çç �  0.7 3.5 94� 06� 02� 12�10 

��Çç �  0.3 0.7 94� 06� 13� 12�02 

�ÆÇç �  0.4 1.2 94� 06� 13� 10�20 

�jÇç �  1.6 5.5 94� 06� 13� 13�50 

�çÇç �  0.3 0.9 94� 06� 13� 11�20 

��Çç �  0.3 0.7 94� 06� 13� 10�45 
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GçÇç �  1 4 94� 06� 27� 14�45 

D�Çç �  2 2.2 94� 06� 07� 12�37 

DWÇç �  0.8 2 94� 06� 27� 14�20 

à��Çç �  1 3 94� 06� 07� 15�01 

à!Çç �  .ª 2.5 2.5 94� 06� 27� 11�10 

º�Çç �  0.3 0.3 94� 06� 27� 11�40 

�èÇç �  1.5 .ª 1.5 94� 06� 27� 12�20 

ç Çç �  1 1.9 94� 06� 07� 11�49 

��Çç �  2 2.6 94� 06� 07�  13�25 
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Çç Àø N Àø E 


���

3M8 

�b	�

3M8 

L� ñ6 

ë@!ç 327968 2783351 2.3 2.3 94� 11� 08� �

ëìVÇç 329960 2782193 3 >8 94� 11� 08� �

ë�í¦° 293891 2783469 0.5 1.2 94� 11� 15� 10:30 

`îVÇç 288438 2781747 0.3 4.1 94� 11� 15� 09:50 

.ïðÇç 321344 2784468 3 3.5 94� 11� 08� �

	ñÇç 315589 2790978 0.3 2.2 94� 11� 15� 14:20 

	òóÇç 337418 2779734 1.5 2.2 94� 11� 08� �

ô
Çç 350030 2767512 3 3 94� 11� 08� �

 Hç 289140 2783143 1.5 >8 94� 11� 15� 10:08 

äõÆÇç 323976 2783547 2.5 3.1 94� 11� 08� �

�!Çç 307138 2798564 0.5 2.5 94� 11� 15� 13:15 

G
Çç 319738 2788555 1.6 2.8 94� 11� 15� 14:45 

5ö�Çç 330851 2781712 1.9 3 94� 11� 08� �

÷�øÇç 311015 2797249 0.2 2.2 94� 11� 15� 13:45 

DùÇç 339495 2779587 1.5 3.8 94� 11� 08� �

àúÇç 297658 2794417 0.4 4 94� 11� 15� 12:35 

ûVç3ü

éç8 

345876 2768516 2.8 2.8 94� 11� 08� �

@ýÆÇç 343218 2773747 3.2 3.2 94� 11� 08� �

þVç 342379 2778490 3 3 94� 11� 08� �

8�Çç 351103 2767674 2.8 2.8 94� 11� 08� �

�éç3ä

ç8 

326634 2783035 4 5.9 94� 11� 08� �

ú��Çç 330957 2781316 2.1 2.9 94� 11� 08� �

�	í¦° 294260 2784620 0.5 7 94� 11� 15� 13:35 

�bÇç 332807 2780576 3.1 4.2 94� 11� 08� �

��Çç 319201 2788934 2 3 94� 11� 15� 14:35 

��Çç 303824 2798347 0.6 2.6 94� 11� 15� 13:00 

��38�8

Çç 

320138 2785942 0.3 3.2 94� 11� 15� 15:10 

�ñ 293696 2785043 0.2 2.1 94� 11� 15� 11:57 
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	�Çç 329417 2782202 4 >8 94� 11� 08� �


°Çç 342297 2779880 4 4 94� 11� 08� �


ìÇç 343557 2772553 2.1 2.1 94� 11� 08� �

�Cí¦° 295660 2780468 0.6 3.2 94� 11� 15� 11:05 

�óDèò

�ç 

342603 2776928 3 3 94� 11� 08� �

�óÇç 342364 2774896 3 3 94� 11� 08� �

Û
Çç 319365 2787667 1.5 3 94� 11� 15� 14:55 

�çÇç 315237 2791410 1 1.5 94� 11� 15� 14:05 

Çü¯° 291713 2786105 0.8 3 94� 11� 15� 12:10 

��Çç 208054 2698293 0.2 0.4 94� 12� 14� 15:35 

ä�Çç 226873 2727154 0.5 1.8 94� 12� 14� 13:13 

nûÇç 251093 2764571 0.6 2 94� 12� 14� 10:45 

è(Çç 274412 2778881 0.5 5.8 94� 12� 14� 09:42 

��Çç 211202 2702462 0.4 0.6 94� 12� 14� 15:00 

D�Çç 242159 2748830 0.3 5.8 94� 12� 14� 11:20 

��Çç 214374 2706096 0.15 0.3 94� 12� 14� 14:26 

�ÆÇç 240106 2739801 0.6 3 94� 12� 14� 11:54 

�jÇç 201116 2687566 0.7 2.3 94� 12� 14� 16:20 

�çÇç 235550 2732566 0.3 2 94� 12� 14� 12:15 

	Ä�Çç 225434 2722935 0.2 0.4 94� 12� 14� 13:35 

J�ðÇç 163216 2617410 0.35 1.9 94� 11� 29� 16:35 

ÉZÇç 180939 2596282 0.2 2 94� 11� 17� 10:45 

|�Çç 163690 2587101 0.75 3.1 94� 11� 29� 14:50 

÷@�Çç 160625 2582310 0.8 2.2 94� 11� 29� 14:23 

ûWÇç 164188 2541301 1.85 <8 94� 11� 29� 13:00 

G�Çç 162104 2594484 0.9 3.2 94� 11� 29� 15:30 

�ÆÇç 156427 2565708 0.8 1.9 94� 11� 29� 13:40 

�:Çç 156635 2567987 1.1 5.2 94� 11� 29� 13:51 

�V�Çç 162397 2613086 0.85 2.8 94� 11� 29� 16:15 

��Çç 168953 2530686 1.55 6 94� 11� 29� 11:45 

í¦° 174909 2502598 1.7 5 94� 11� 29� 10:30 
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���

3M8 

�b	�

3M8 
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6V! 174726 2502098 1.9 5 94� 11� 29� 10:25 

"#í¦° 174953 2501682 1 1.8 94� 12� 20� 15:15 

Æ�Çç 220117 2432059 3 3 94� 12� 07� 10:51 

��Çç 238890 2455440 0.5 1.7 94� 11� 22� 12:10 

��Çç 208089 2473744 1 5 94� 12� 07� 12:34 

GçÇç 192200 2485157 0.5 4 94� 12� 07� 15:12 

D�Çç 238761 2443233 0.5 2 94� 11� 22� 13:30 

DWÇç 193814 2483382 1 2 94� 12� 07� 14:57 

à��Çç 223726 2427504 1 1 94� 11� 22� 15:45 

à!Çç 218829 2438281 1 1 94� 12� 07� 11:10 

º�Çç 219762 2439851 0.2 0.5 94� 12� 07� 11:23 

�èÇç 220534 2443752 0.5 2 94� 12� 07� 11:50 

ç Çç 238848 2448803 0.5 2.7 94� 11� 22� 12:40 

��Çç 233932 2430784 0.5 2.8 94� 11� 22� 14:20 

.$! 196507 2483317 1 4 94� 12� 07� 14:32 

N!ç 313740 2652282 2.8 <10 94� 12� 21� 12:39 

%V.& 309660 2636221 0.5 1.7 94� 12� 21� 11:26 

.�ç 343083 2761961 1.5 2.7 94� 12� 20� 12:49 

.KÇç 341227 2759619 1 3.5 94� 12� 20� 12:35 

�¿ç 346015 2763886 1.8 3 94� 12� 20� 12:59 

'�Çç 334657 2751414 1.5 <10 94� 12� 20� 14:26 

(�Çç 337949 2755555 1 3 94� 12� 20� 12:20 

�)Çç 301626 2599133 0.5 1.5 94� 12� 21� 10:35 

*+� 335377 2710437 2.8 2.8 94� 12� 20� 16:51 

B
ç 337813 2720612 3.2 <10 94� 12� 20� 15:31 
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Çç Àø N Àø E 


���

3M8 

�b	�

3M8 

L� ñ6 

ë@!ç 327960 2783351 2.2 2.2 95� 02� 09� 14:42 

ëìVÇç 331467 2782279 2.8 >8 95� 02� 09� 14:05 

ë�í¦° 293920 2783475 0.5 1.8 95� 03� 15� 14:12 

`îVÇç 288408 2781754 1.2 1.7 95� 03� 15� 14:58 

.ïðÇç 321345 2784465 0.9 3.8 95� 02� 09� 16:37 

	ñÇç 315643 2790926 1.6 2.8 95� 03� 15� 10:43 

	òóÇç 337419 2779639 0.8 3.8 95� 02� 09� 13:23 

ô
Çç 350042 2767510 1.7 3.8 95� 02� 09� 10:37 

 Hç 289163 2783153 2.5 >7 95� 03� 15� 14:36 

äõÆÇç 323990 2783541 1.8 2.8 95� 02� 09� 16:26 

�!Çç 307082 2798580 1.8 1.8 95� 03� 15� 11:22 

G
Çç 319736 2788550 2.5 2.5 95� 03� 15� 10:09 

5ö�Çç 330816 2781595 1 2.7 95� 02� 09� 13:57 

÷�øÇç 311066 2797197 1.9 2.6 95� 03� 15� 11:12 

DùÇç 339480 2779256 1.4 3 95� 02� 09� 13:16 

àúÇç 297659 2794414 1.9 4.2 95� 03� 15� 11:54 

ûVç3ü

8

345879 2768501 1.2 2.7 95� 02� 09� 10:25 

@ýÆÇç 343205 2773775 2.8 3 95� 02� 09� 11:47 

þVç 342342 2774887 2.5 2.7 95� 02� 09� 12:57 

8�Çç 351151 2767702 2 2.8 95� 02� 09� 10:25 

�éç3ä

8

326634 2783039 3 3.3 95� 02� 09� 16:00 

ú��Çç 331030 2781304 1.8 2.9 95� 02� 09� 13:49 

�	í¦° 294255 2784621 0.8 3.6 95� 03� 15� 12:45 

�bÇç 332810 2780570 3 5 95� 02� 09� 13:38 

��Çç 319354 2788840 3.5 3.8 95� 03� 15� 10:19 

��Çç 303774 2798345 1.7 3.5 95� 03� 15� 11:34 

��38�8 320236 2786060 3.5 3.5 95� 03� 15� 09:42 

�ñ 293814 2785016 0.8 3.1 95� 03� 15� 12:34 

	�Çç 329423 2782202 3.5 >8 95� 02� 09� 14:17 
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°Çç 342238 2780025 3.5 4 95� 02� 09� 12:30 


ìÇç 343541 2772553 2.5 4.8 95� 02� 09� 11:36 

�Cí¦° 295655 2780496 0.5 2.2 95� 03� 15� 13:41 

�óDèò 342592 2776941 1.9 3 95� 02� 09� 12:00 

�óÇç 342363 2778466 3 3 95� 02� 09� 12:22 

Û
Çç 319402 2787619 3 3 95� 03� 15� 09:59 

�çÇç 315298 2791534 2 3.9 95� 03� 15� 10:49 

Çü¯° 291159 2786205 0.9 3.9 95� 03� 15� 12:20 

��Çç 208246 2698256 0.8 1.5 95� 03� 21� 14:30 

ä�Çç 226845 2727179 0.8 4.5 95� 03� 21� 12:10 

nûÇç 251478 2764507 0.5 2.5 95� 03� 21� 10:20 

è(Çç 274435 2778873 0.5 3.5 95� 03� 21� 09:15 

��Çç 211207 2702367 0.8 2.8 95� 03� 21� 14:10 

D�Çç 242215 2748806 0.9 3.9 95� 03� 21� 11:00 

��Çç 214425 2706173 0.8 1.5 95� 03� 21� 13:35 

�ÆÇç 240103 2739805 1 2 95� 03� 21� 11:25 

�jÇç 201123 2687591 1.1 5.9 95� 03� 21� 15:00 

�çÇç 225432 2722932 0.5 1.1 95� 03� 21� 12:35 

	Ä�Çç 235548 2732560 1 1.5 95� 03� 21� 11:45 

J�ðÇç 163200 2617398 0.8 1.2 95� 02� 16� 09:30 

ÉZÇç 181205 2651635 0.3 1.2 95� 03� 21� 16:00 

|�Çç 163690 2587104 0.9 2.5 95� 02� 16� 10:50 

÷@�Çç 160657 2582283 0.8 1.5 95� 02� 16� 11:08 

ûWÇç 164199 2541304 1.8 >8 95� 02� 16� 13:20 

G�Çç 162096 2594494 0.8 2.8 95� 02� 16� 10:25 

�ÆÇç 156419 2565712 0.9 1.7 95� 02� 16� 12:30 

�:Çç 156627 2567969 1.2 5 95� 02� 16� 11:40 

�V�Çç 162369 2613170 1.1 2.7 95� 02� 16� 09:50 

��Çç 168928 2530684 1.6 5 95� 02� 16� 14:10 

í¦° 174904 2502599 1.8 4 95� 02� 16� 15:30 

6V! 174733 2502083 1.7 4.9 95� 02� 16� 15:20 

"#í¦° 174973 2501694 1.5 1.5 95� 02� 16� 15:50 

Æ�Çç 220169 2432011 3.2 3.2 95� 02� 21� 12:05 

��Çç 238876 2455438 2 2.5 95� 03� 08� 11:48 

��Çç 208004 2473812 1.5 2.8 95� 02� 21� 15:05 
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GçÇç 192226 2485182 2 4 95� 02� 21� 16:50 

D�Çç 238752 2443231 1 3 95� 03� 08� 12:32 

DWÇç 193763 2483361 1.2 1.2 95� 02� 21� 16:20 

à��Çç 223772 2427342 3 3 95� 03� 08� 15:45 

à!Çç 218821 2438297 2.5 2.5 95� 02� 21� 12:25 

º�Çç 219696 2439799 0.5 0.5 95� 02� 21� 13:30 

�èÇç 220535 2443765 1.5 1.5 95� 02� 21� 14:40 

ç Çç 238862 2448819 1.5 3.5 95� 03� 08� 12:06 

��Çç 233999 2430957 0.5 3.5 95� 03� 08� 13:14 

.$! 196508 2483290 2.2 3.8 95� 02� 21� 15:50 
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���

3M8 

�b	�

3M8 

L� ñ6 

��� 2759999.824 248127.145 1.84 4.85 95� 09� 08� 09:07 

��� 2766386.167 250669.978 1.82 13.80 95� 09� 08� 10:13 

��� 2770018.766 252897.083 1.25 18.45 95� 09� 08� 10:57 

��� 2773709.957 259402.579 1.58 18.80 95� 09� 08� 11:43 

��� 2777225.376 268931.311 1.44 5.25 95� 09� 08� 13:24 

��� 2737052.984 235837.740 2.82 19.95 95� 09� 07� 09:01 

��� 2740041.090 237588.655 2.27 18.95 95� 09� 07� 09:41 

��� 2745782.939 239846.896 3.43 9.75 95� 09� 07� 10:21 

��� 2750704.526 242687.554 1.85 11.45 95� 09� 07� 10:50 

��� 2757817.224 246166.098 2.38 9.45 95� 09� 07� 14:25 

	
� 2733202.101 233673.822 3.99 17.50 95� 09� 06� 11:55 

	
� 2730088.620 229756.313 3.79 18.90 95� 09� 06� 11:13 
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��� 2724461.950 224038.159 2.83 7.15 95� 09� 06� 10:03 

��� 2713984.901 218237.184 3.76 7.20 95� 09� 06� 09:26 

��� 2706901.390 213774.411 4.37 19.90 95� 09� 06� 09:00 

��� 2682328.848 196287.991 2.59 15.55 95� 09� 04� 13:40 

��� 2688158.853 199887.987 2.37 6.20 95� 09� 04� 14:05 

��� 2678426.564 188735.048 0.74 12.30 95� 09� 04� 13:00 

��� 2694292.236 203890.674 2.47 19.85 95� 09� 04� 14:35 

��� 2699803.217 207500.188 2.64 18.80 95� 09� 04� 15:02 

��� 2674140.504 191580.386 0.74 5.80 95� 09� 04� 10:59 

��� 2669412.985 185850.235 2.28 14.50 95� 09� 04� 10:47 

��� 2675140.104 191720.390 0.75 5.65 95� 09� 04� 15:21 

��� 2657983.542 180321.160 1.32 7.85 95� 09� 09� 09:03 

��� 2647738.530 172771.916 0.85 6.80 95� 09� 09� 10:53 

�	� 2608974.863 159572.287 0.51 3.30 95� 09� 19� 13:33 

�	� 2621549.026 161715.583 0.75 10.50 95� 09� 19� 10:48 

�	� 2634689.010 166270.598 0.51 5.40 95� 09� 19� 09:23 

�	� 2633551.413 165090.395 0.75 19.70 95� 09� 20� 13:37 

�	� 2617977.016 156419.614 0.73 11.30 95� 09� 20� 13:19 


�� 2586139.268 156928.443 0.60 9.70 95� 09� 13� 12:48 


�� 2590065.846 150920.923 1.09 8.20 95� 09� 13� 10:34 


�� 2600153.853 152013.717 0.46 4.80 95� 09� 14� 13:42 


�� 2605618.074 156200.820 0.69 9.80 95� 09� 14� 11:09 


�� 2605382.525 152481.348 0.78 12.20 95� 09� 13� 09:06 

��� 2577332.456 152651.377 1.65 16.10 95� 09� 21� 11:19 

��� 2571320.551 150686.159 2.04 16.40 95� 09� 21� 10:51 

��� 2561642.860 150109.529 2.11 15.80 95� 09� 21� 10:07 

��� 2551593.679 150448.875 1.12 4.90 95� 09� 21� 09:43 

��� 2543358.675 157511.851 2.15 12.90 95� 09� 21� 09:17 


�� 2530620.556 164499.006 3.30 14.20 95� 09� 21� 11:23 


�� 2522875.024 166659.261 3.30 16.40 95� 09� 21� 12:44 


�� 2512806.401 170544.034 1.86 13.80 95� 09� 21� 13:15 


�� 2500620.123 174091.279 2.88 8.90 95� 09� 21� 13:41 


�� 2489828.970 183215.664 2.34 9.10 95� 09� 21� 14:10 

��� 2482940.827 192959.475 3.39 11.20 95� 09� 22� 09:03 

��� 2478522.837 199389.914 2.65 12.10 95� 09� 22� 09:46 
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��� 2472401.437 206696.631 3.70 7.70 95� 09� 22� 10:28 

��� 2463177.496 212562.523 5.54 18.60 95� 09� 22� 11:21 

��� 2446240.319 219422.362 7.25 14.10 95� 09� 22� 12:29 

��� 2585591.566 299532.485 1.36 7.60 95� 09� 25� 10:32 

��� 2555949.870 290519.340 5.45 18.80 95� 09� 25� 12:04 

��� 2538716.311 281319.309 2.32 11.80 95� 09� 25� 13:11 

��� 2518478.266 267939.880 2.38 6.80 95� 09� 25� 14:08 

��� 2470441.079 240269.964 0.94 5.20 95� 09� 25� 14:57 

��� 2685515.900 326104.970 0.49 19.60 95� 09� 24� 11:12 

��� 2659328.921 313824.195 0.67 19.80 95� 09� 24� 13:02 

��� 2636766.018 311227.331 2.27 14.30 95� 09� 24� 14:46 

��� 2622537.187 307572.802 2.05 12.30 95� 09� 24� 15:16 

��� 2600238.966 302898.354 2.76 12.80 95� 09� 25� 09:31 

��� 2760447.805 343600.980 4.23 16.90 95� 09� 23� 12:24 

��� 2747177.657 334439.022 1.82 9.80 95� 09� 23� 13:34 

��� 2729028.369 336627.314 1.68 12.50 95� 09� 23� 14:47 

��� 2704998.568 333000.577 2.85 9.20 95� 09� 24� 09:36 

��� 2697559.766 330721.012 0.59 13.20 95� 09� 24� 10:15 

�	� 2781804.895 283545.502 1.20 14.20 95� 09� 09� 09:33 

�	� 2790619.090 293141.082 1.58 19.30 95� 09� 09� 10:41 

�	� 2798675.415 306540.312 1.39 19.80 95� 09� 09� 11:48 

�	� 2786385.181 321495.586 2.51 19.50 95� 09� 23� 09:08 

�	� 2775150.516 343453.037 3.84 7.60 95� 09� 23� 10:36 
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