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Chilean Sea Level Network
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Chilean Sea Level Stations Network
2010 - 2015

17 Station Upgrades

17

« 24 New Stations
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Chilean Sea Level Stations Network

* 40 Stations with real time
transmission:

Sampling interval: 1 minute

Tx transmission: 1, 5, 10, 15 min
Sensor Standard configuration
Sea Level

Water Temperature

Combined Air Temp and humidity
Atmospheric pressure

2 Self contained platforms:
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Sea Level Station Components




VAISALA HydroMet SYSTEM MAWS110
Medium Sized Systems

QMD202 Display and
Keyboard Unit  Mains power supply GPRS modem

QML201 Logger Battery Charger MAWS]_]_O

Surge arrestor(s)




Submersible Water Level Sensor Druck PTX1830

Specifications
e QOperating Range : 10 m
« Accuracy : £0.1% F.S.
« Operating Temperature Range : -20 to 60 °C
* Full welded titanium construction
« Backed by 5 year corrosion warranty
« Vented polyurethane cable
« Cable Termination STE 110

Silicon Sensing element within
@ the all-titanium pressure module




Radar Water Level Sensor Vegapulse 62

® CONTACT FREE WATER LEVEL
MEASUREMENTS(26GHz TECHNOLOGY)

—INSENSITIVE TO MUD, DRIFT WOOD,

LEAVES, ETC
—MINIMUM CONSTRUCTION WORK
—INSENSITIVE TO FOG, AIR

TEMPERATURE FLUCTUATION
—NO OR LITTLE ZERO DRIFT

» MEASURING RANGEO0-35M

» ACCURACY: 2 MM

> OPERATING TEMP: -20 TO +70° C
» LOW POWER CONSUMPTION



Radar Water Level Sensor Vegapulse 62




Sea Level Station Components
Mounting Configuration

BGAN GOES
GOES Antenna = Anntena
Anntena =
Air Temp. SOLAR 50
and
anel
relative P Radar
humidity sensor
Sensor
D(-;'P | Radar
enclosure external
& enclosure
Submerged
Sensors
Submerged connecting
Sensors cables
connecting
cables
Pyramidal structure Type «H» structure

Aluminum equal leg angles Galvanized steel masts




Data Transmission




SHOA Operational Data Acquisition

INMARSAT-BGAN

|' NoC|

BGAN @ __ BGAN
Service GOES Transceiver

Provider




Direct Readout Ground Station (DGRS)

Provides ability to directly receive data from GOES
satellites without being dependent on secondary links

Receiver/Demodulator
4 Channel HDR:

» Supports 100/ 300/ 1200 BAUD

Transmissions Simultaneously

» Supports auto BAUD detection as
recently approved by NESDIS




BGAN transceliver

* T&T300 requires data input using Ethernet protocol and a
Digi® PortServer TS HMEI converter Ethernet/RS232
(solved previous troubles using Lantronics® DXE421) to
transform the data supplied by the DCP.

« A Vaisala iBoot module was installed in support of
automating BGAN transceiver reset.

—Periodically, the rooftop BGAN transceiver has lost
satellite lock and has required a reboot to regain
operation.

—The iBoot along with a Metman script will support
recognition of this condition and automatic reboot of
the transceiver.




Telemetry Protocols

« Sea level stations with dual telemetry capabilities
> Primary : GOES or BGAN/Inmarsat Satellite
> Secondary . GPRS

« Available Combinations

> GOES — BGAN: 03 Stations




Telemetry Protocols

Y GOES - BGAN Y¢  GOES- GPRS Y% BGAN - GPRS
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« Sea level stations with dual telemetry capabillities
> Primary : GOES or BGAN/Inmarsat Satellite
> Secondary . GPRS

* Available Combinations
> GOES — BGAN: 03 Stations

> GOES - GPRS: 32 Stations




Telemetry Protocols

Y GOES - BGAN Y¢  GOES- GPRS Y% BGAN - GPRS
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« Sea level stations with dual telemetry capabillities
> Primary : GOES or BGAN/Inmarsat Satellite
> Secondary . GPRS

 Avallable Combinations

> GOES — BGAN: 03 Stations
> GOES - GPRS: 32 Stations
> BGAN — GPRS 05 Stations




Telemetry Protocols
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Current GOES and BGAN Status

GOES T

CAL_GOES-

Station 2015-04-03  2015-04-04  2015-04-05  2015-04-06  2015-04-07  2015-04-08  2015-04-09!
AR GOES 1319 92% 1367 95% 1387 96% 1279 89% 1350 94% 1269 88% 707 87%
CAL GOES 1384 96% 1286 89% 1365 95% 12714 886% 1186 2200 85% | 7531 93%

1
. 1 e T — | G
VLP_GOES 1354 94% 1335 93% 1408 98% 1364 095% 1345 93% 13
1
1

35 19 94% TI0 95%
L e
CST_GOES 1384 96% 1390 97% 1429 99% 1299 90% 1335 93% 1294 90% 7111 95% ] . =
EDN GOES 1334 93% 1260 88% 1394 97% 1304 91% 1230 85% 214 84% 744 92%

B =——— e pe_ s hE——————p——_ |

Sum/Average 6775 94% 6638 92% 6983 97% 6520 91% 6446 90% 6346 88% 3745 93%

I . . L L . . . L L L L L | tine
EEUEEEERERER R
AN ARAREREE R RS
Staton 20150403  2015.04-04  201504-05 20150406  201504-07  2015-04-08  2015-04-09!
HUA_BGAN 1434 100% 1440 100% 1440 100% 1440 100% 1436 100% 1435 100% 796 100% .
PIC BGAN 1433 100% 1436 100% 1440 100% 1440 100% 1440 100% 1440 100% 796 100% ™
TAL BGAN 1432 99% 1440 100% 1437 100% 1440 100% 1440 100% 1440 100% 796 100% oo
TOC BGAN 1432 99% 1440 100% 1440 100% 1440 100% 1440 100% 1440 100% 794 99%
QULBGAN 1431 99% 1440 100% 1436 100% 1440 100% 1436 100% 1437 100% 796 100%
PRT_BGAN 1433 100% 1440 100% 1440 100% 1439 100% 1440 100% 1419 99% 795 99% =~ —
MET BGAN 1433 100% 1440 100% 1440 100% 1440 100% 1430 100% 1440 100% 794 99%
SFX_BGAN 1436 100% 1435 100% 1436 100% 1436 100% 1436 100% 1437 100% 790 99% .
Sum/Average 11464 100% 11511 100% 11509 100% 11515 100% 11507 100% 11488 100% 6357 99% Tz ' z s G

T s ! § 1§ ¢ ® g E
g ] | 2 o & | ) S

5 g H 3 i H ;

& & & & & & &




Current GPRS Status

Station 2015-04-03  2015-04-04  2015-04-05  2015-04-06  2015-04-07  2015-04-08  2015-04-09!
HUA_GPRS 1440 100% 1440 100% 1440 100% 1440 100% 1440 100% 1440 100% 805 100 %
PIC_GPRS 1440 100% 1440 100% 1440 100% 1440 100% 1440 100% 1440 100% 806 100 %
TAL_ GPRS 1440 100% 1440 100% 1440 100% 1440 100% 1440 100% 1195 &3°% 805 100%
TOC_ GPRS 1324 92% 1046 73% 545 38% 437 30% 1319 92% 1284 89% 738 92%

QUI_GPRS 1440 100% 1440 100% 1440 100% 1440 100% 1440 100% 1440 100% 805 100 %

Sum/Average 7084 98% 6806 95% 6305 88% 6197 86% 7079 98% 6799 94% 3959 98%
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Dal

y Operative Report

NE ESTACION TRANSMISION SENSOR MAREA OPERATIVIDAD
GPRS | BGAN | GOES PRS (mm) VEGA (mm) ESTACION
1 | ARICA OPE OPE OPE OPE OPE
2 | PISAGUA OPE OPE OPE OPE OPE
3 [IQUIQUE OPE OPE OPE OPE OPE
4 | PATACHE OPE OPE OPE OPE OPE
5 | TOCOPILLA OPE OPE OPE OPE OPE
6 | BAHIA MEJILLONES OPE OPE OPE OPE OPE
7 | ANTOFAGASTA OPE OPE OPE OPE OPE
8 | PAPOSO OPE OPE OPE OPE OPE
9 | TALTAL OPE OPE OPE OPE OPE
10| CHARARAL OPE OPE OPE OPE OPE
11| CALDERA OPE OPE OPE OPE OPE
12| HUASCO OPE OPE OPE OPE OPE
13| COQUIMBO OPE OPE OPE OPE OPE
14| PICHIDANGUI OPE OPE OPE OPE OPE
15| QUINTERD OPE OPE OPE OPE OPE
16| VALPARAISO OPE OPE OPE OPE OPE
17| SAN ANTONIO OPE OPE OPE OPE OPE
18] BUCALEMU OPE OPE OPE? OPE
19| CONSTITUCION OPE OPE OPE OPE OPE
20| ISLA QUIRIQUINA OPE OPE OPE OPE OPE
21| TALCAHUANO OPE OPE OPE OPE OPE
22| CORONEL OPE OPE OPE OPE OPE
23| LEBU OPE OPE OPE OPE OPE
24| QUEULE OPE OPE OPE OPE OPE
25| CORRAL OPE OPE OPE OPE OPE
26| BAHIA MANSA OPE OPE OPE OPE OPE
27| PUERTO MONTT OPE OPE OPE OPE OPE
28| ANCUD OPE OPE OPE OPE OPE
29| CASTRO NO OPE NO OPE OPE OPE NO OPE
30| MELINKA OPE OPE OPE OPE OPE
31| PUERTO CHACABUCO OPE OPE OPE OPE OPE
32| PUERTO EDEN OPE OPE OPE OPE OPE
33| CALETA METEORO OPE OPE OPE? OPE
34| PUNTA ARENAS OPE OPE OPE OPE OPE
35| BAHIA GREGORIO OPE OPE OPE OPE OPE
36| PUERTO WILLIAMS OPE OPE OPE OPE OPE
37| ANTARTICA (BASE PRAT) OPE OPE OPE? OPE
38| SAN FELIX OPE OPE OPE OPE OPE
39| JUAN FERNANDEZ OPE OPE OPE OPE OPE
40[ ISLA DE PASCUA OPE OPE OPE OPE OPE




Tides at SHOA website




Links to access Tide Table Predictions

http://www.shoa.cl/mareas/tablademarea_ing.html

A = Tide Tables

Note: the predictions of the Tide Tables are provided in Time Zone +3, with the exception of Easter Island (Hanga
Piko bay) whose predictions will be provided in Time Zone +5, both on Daylight Saving Time; consequently there is
no need to perform any corrections.

Sealevel  Metadata  Information

ANTOFAGASTA .‘ The letter next to the height in meter indicates:

& P=high tide B =low tide

Time Height Height Height Time Height Time Height Time Height

01/04/2015 03:07 0.35B 05:04 1.10P 14:58 0448 21:10 1.25P
02/04/2015 03:39 0.32B 09:37 1.15P 15:36 0408 21:45 1.24p
03/04/2015 04:09 0.29B 10:10 1.20P 16:13 0378 22:18 1z22p
+* PRODUCTS _® ORGANIZATION & INFORMATION ® FREE DOWNL 04/04/2015 04:37 028 B 10:47 1723p 16:49 0368 27251 119p

05/04/2015 05:05 0.25B 11:14 125P 17:25 0368 23:23 1i4p

06/04/2015 0532 0318 11:48 127P 1802 0378 23:55 108 P

ﬁ« ) 07/04/2015 0559 0.34B 12:23 1.27P 18:41 0408
“ “ \Qﬁ-ﬂg = : 08/04/2015  00:28 102P 06:27 0.38 B 13:00 126F 19:25 0438
BAVAREA XV 09/04/2015 01:05 096 P 06:50 0.43B 13:41 124p 20115 0478

10/04/2015 0149 ~ 089P  07:38 048R 1428  121P 2116 0498
11/04/2015  02:47  084P 0830 0548 1527  119P  22:29 0498
b4 INFORMATIVOS 12/04/2015 0410  082P 0942 0578 1637  119P 2343 0468
13/04/2015 0545  085P 1110 0568 1748  121P
YL ST O NOTICE TOMARINERS NS0 . 12/04/2015 0043 040 0852 093P 1228 0518 1851  125P
Corresponding to October,2014 oy 15/04/2015 01:33 0338 07:42 103 P 13:32 043B 19:45 1.29P
16/04/2015 0216 0258 0826  114P 1428 0338 2036  131P
OFFICIAL START OF THE SPRING IN 2
THE SOUTHERN HEMISPHERE - 17/04/2015 0258 0188 0940  125P 1521 0258  21:24  131P
22002018 18/04/2015 0339 0128 09:54  135P 1642 0208 2212 129P
SR G G 19/04/2015  ©04:20 0108  10:40  142P 1705 0178 2300  123P
DAYLIGHT SAVING TIME TO BEGIN ON SATURDAY 20/04/2015 0502 0118  11:27  145P 1758 0178 2343 115P
SEPTEMBER 6TH
06-09-2014 21/04/2015 0545 0168 12:15  145P 1853 0218
B A e e e S o 22/04/2015  ©00:41  106P  06:29 0238 1304  140P  19:50 0278

COURSE VISIT THE HYDROGRAPHIC AND OCEANOGRAPHIC SERVICE OF 23/04/2015 01:35 087 P 07:16 0328 13:56 134p 2052 0338
THE NAVY (SHOA)

24/04/2015  02:35 0.90pP 08:08 0428 14:52 126P 22:00 0388
LA more activities $¢ 25/04/2015  03:48 085P 0911 0508 15:56 119p 23:09 0408
info / bulletins <¢ N ] : B :
26/04/2015  05:11 0.8s5p 10:27 0568 17:06 1.14P
27/04/2015  00:11 0.408 06:22 0.89P 11:45 0578 18:10 111P
28/04/2015  01:02 0388 07:15 0.95P 12:51 0558 19:03 110P
OI RS | Egcnnsilxj:la‘sas 1S0 9001 Quality Certification since 2008 for production processes of nautical charts and Publications. 29/04/2015 01-44 0348 07-57 102P 13-46 0508 15-49 109P

Errazuriz Echaurren 254 Playa Ancha - Valparaiso - Chile -~ Teléfono {32) 2266666 - Fax (32) 2266542 30/04/2015  02:20 0.31B 08:33 1.09P 14:32 0458 20:30 109P



LInks to access data In real time
http://www.shoa.cl/mareas/mapa_ing.php
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Radar - Pressure
Sensor comparison
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ar — Pressure Residuals
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Conclusions

« Alternative systems for real time data transmission using several
telemetry options (GOES, BGAN, GPRS) has given powerful
support to the National Tsunami Alarm System operation.

* VEGA radar sensor has demostrate high reliability in several sea
conditions (Moderate and small wave heights) as a redundant
sea level sensor (potencially primary sensor).

« Upgrade and densification of stations have improved the sea
level data collecting network for operational and scientific
purposes.
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