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Proto-Forecast = Constituent Predictions + timeseries of 0-24 hr surge + 24-48 hr surge
Forecast model residual error = Observations (up to last) — (Proto-For ecast)

Residual error Nowcast = Filter (forecast model residual error), *Nowcast mode, build/modify state vector energy
Residual error forecast = Filter, *Forecast mode, project existing state vector energy into the future (no.decay)
Final forecast = Proto-forecast + residual error nowcast and forecast
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Water level sensors

1) Tide Board 2) TapeDrop:_standard 3) Legacy Sensor: floatand  4) Secondary Sensor: 5) Backup Sensor: 6) L aser sensor: 7) Radar sensor: 8) Acoustic sensor:
device used to set relative pulley with optical encoder and  Continuous fast response Submersible pressure
sensor s, sensor swith offsets tungsten weight, specific gravity —bubbler sensor
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Stilling wells,
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e ?f"o IPretection

-____-__-,*'__L_ xpensivetoinstall and replace NS

= :Requwesagnlflcant vertical infrastructure
I'ntreduces known potential sources of error

water density inside well may not be same as outside, effects water
strfiace position measuring Sensors

inlet non-linearity can introduce level offset under active wave
conditions
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COWErequency Waves
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| nfra-gravity waves, Seiches
Wave amplitudes can reach ~ 1m




NEIEESSUIr €. SENSONES Differ ential

.o~o- d differential |
QnVented) pressre measurement lncludes
|n aiimosphercpressure P =pghtP,
JiTEENHERatmosphieric pressure compensated P PN
Dr o jg appeasy tonnstall, installs under difficult
3 conditions

refatlve measurement (offset required)

" lemperature sensitive (require temperature
compensation/calibration)

sensor drift, fouling
Absolute




| Bl%u r e sensor guard

€ Outer guard

-~

Nitrile
finger cot |




Eleatamneipulley (optical encoder)

i

g

YEBHERnEasure angular tirnser chain whedls ™
pacCUracy 1-sicm

® ey
° |egfu T_1-sensor (Wsed fior long time, well known)
° a.c_qi IeeyAe2=3 mm (mayhe)
° .'maintainable

s Cois

——

= f‘_;re’cjuiresstilling well and'stilling well accuracy issues

-

== " {0r-high accuracy requires special effortsto compensate

fior chain and weight effects (data corrections, sppecial \ /
Ghain configurations) R

mechanical, proneto failure by fouling
chain slip/skip




e Lase float

VEBEEREs amplitude medulation, phase detecHion

(FEENuENIe of flight) accurracy (1-2 mm)

W EIOS. _
° eﬁosg' JbEImeasurement
BRIy acelrate (1-2 mm)
° Jms NreIIUISE, rielatively cheap sensor
Coisi
= requw&sstllllng well and magnetic float
— "'-"‘=:' newtecnnigue, possible unfor eseen issues

= occasional data spikes, de-spiking occasionally required
(possiblefloat color issue, water droplet issue?)

—




S Acoustic sensor

‘-nﬂ-—'

VESBERtIme of flight, varlous SEnser configuratiens
Wihiendwiheunsullingwells accuracy (1=Scmi2)
e ief0S,
RSN thout stilling well
b 11 Easlreswater surface
© Fr S

e SoUd Speed sensitive to air temperature and humidity,

-:..-'

= reguiresconstant calibration with integral targets (still
.'_' =~ aveiyssues with vertical t and h gradients

data reguires de-spiking, particularly for unprotected
installationsoutside of stilling wells

outside installations collect some sort of surface average,
but Isthis a true measure of surface location under wavy
conditions?

ice or floating material fouls measurement




Bench mark

T
'--'_IE'.

NOAA installation

Backup data collection platform —

Sensor backing board
assembly with staff 7

Pier .

Tide House —

A Satellite antenna

Primary data collectio

el

- platform

Iﬁ— Acoustic sensor
===

i‘: Protective well
Calibration/sounding

:| tube

Instantaneous water
level inside well

Pressure

\

sSensor

. Density
/—, stratification

A

—

&
.
I

| || ~=— Current




S Radar sensor

VIERIEEehaSe saifit o timeefilient (Wavelengnits
IEL00m| te. 1 cm) accuracy. (dcm)
M =1 S,
SEeitheut stillingwell
ERniETtally/ | arge measurement range
NS Face measurement
R eIentially, direct measur ement

;f RepUSEdevice
*:ﬁzj;_”"c-GonS

_._———

- relatively expensive

outside installations collect some sort of surface
average, but isthisa true measur e of surface location
under wavy conditions? No surface roughness
Induced offset.

exposure to elements




PWIENNEGUemEnt

MNEWAYESIIESSUtienpPent Datal 0geers)
®BaciKuy SO NMnications
GOES Saiellita Sysienis
®Hign Freguer yWater [FevelNVieasurements and Galge Pollmg
iNfueRveegedisampling, 10minute gauge polling, average simin data latency
Ltron AF r MEGireal time data collection software

(/1

1) Legacy Sensor: 2) Secondary Sensor: 3 : .

or E;en Backup Sensor: aser sensor:

<'_rll If] rl'.r SOIS Continuous chain float and pulley Continuousfast response S)meers‘bleprawre 4) Laser sensor:
with optical encoder and tungsten bubbler sensor

Hrlrr 2l ;_Rotary EEncoder,

e (Sian|EpAcelrate; Reliable) P

S Sacondany Bubbler pump g !!

"-*-(Stable Secondary Backup) N
ertiany Pressur.e sensor

(Extreme Water. Levels,

Fast-Response Wells, Trertiary Backup)

weight, specific gravity =18

| aser sensor;
(Stable, Highly Accurate,
Direct Independent M easurement

Testing for GL OSS sites)




Bubble‘?‘%en-sor

pressure pressure

Differential
pressure
@ ] transducer
o \Inmntaneous pressure R,
Pressure for flow -

reducuon rate control Saa
Connecting tube: ™~
length: | J\
radius: a

valume V, =ma?l Atmospheric pressure

(Y]

: § Wave amplitude S
Q

° A

Gauge elevation H

Instantaneous water
level G;

Total system volume = YV, +V,=V

o
Pressure of gas = F,, = atmospheric pressure + pggi Gas buffer
volume Vi, \\ J_ Wekar dorely'p

I ) i Gas outlet level

Horizontal cross section gauge datum
dr'ea A

PV =nRT =C, (P+AP)(V +AV)=C
PV + PAV +VAP + AVAP =C, PAV + /AP +AVAP =0

AP —AV —AI —AL
= = V | J _(Iz_l)’AL_(LZ_L:L)

Pres; stable precision, robust, installsin difficult locations,
accuraecy 1-3.cm

Cons: expensive, water density required, can be complicated,
relative measurement (offset required)
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