Sensors Under Development for Rivers

Crane Johnson
National Oceanic and Atmospheric Administration
Alaska Pacific River Forecast Center
Anchorage, Alaska, 99502 USA

Making Progress: Integrated Water Level Observation Network in Alaska
Day 1: Water Level Monitoring Technologies
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 National Weather Service — Alaska Region (NWS-AR)

provides weather, hydrologic, marine, aviation, and fire
weather forecasts and warnings for Alaska and
surrounding waters.
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National Weather Service — Alaska Region (NWS-AR)
provides weather, hydrologic, marine, aviation, and fire
weather forecasts and warnings for Alaska and
surrounding waters.
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<> Existing Gage Network

Automatecfﬁh{?r Gaclgqes

Yukon River runs for ~ 1250 mi hro%’gc ' s o
% and only three automat gages. 4 o
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Square Miles Per
Gage

USGS Gage Density (49 States) 339
USGS Gage Density (Alaska) 6,085



APRFC Gage Develop Objectives

* |ncrease the real-time
observation network across
Alaska

* Improve hydrometeorological
and coastal forecasts/warnings

* Develop an easy to install, low
cost sensor that provides real-
time data
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‘\( Cable runs over
_ X pully and down to
. free-hanging weight

Wire weight
gage

e “Slope” measurements are

taken in communities

without bridges and are
converted to river stage

 Alaska has a network of manual river
gage readings

* Paid observers measure river stage
daily and call or enter online
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Water surface elevation
is determined by the
distance from the marker
and bank survey data.
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The iGage

Measures distance using an

acoustic sensor

No external wires
Solar and battery power
Global communication coverage

at low cost ~50.50/day
Easy to install on a bridge or

other structure
Multi-purpose sensor (river,

marine, and snow)

* Anticipated life cycle between 3-10 years depending on

location.
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* Maxbotix distance sensor - range =10 m

* 6 volt battery (4.5 amp hrs)

* 9 volt (1 Watt) solar panel |

* Iridium short burst transceiver w/two way
communications |

* On board clock syncs to iridium
time
e External temperature sensor

e Storage =512 kb (~500 days of
storage w/hourly interval
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Moose Creek, Denali
National Park 2
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Igloo Creek, Denali
National Park -

Tanana River at Big
Delta
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Increased the real-time hydromet network across Alaska
Improved forecaster situational awareness

Alerts forecasters to significant or unexpected events.
Improves decision support for emergency managers,
stakeholders, and the public

Provides hydro, coastal storm, or snowfall event
verification data

Dataset can be used for many purposes including
recreation, engineering projects, and hydrologic studies.
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* ok *

 Much higher temporal resolution than a single daily
manual observation
* Cheaper than paying an observer

* Accuracy for river stage is £ 5 cm
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e Data does not meet US Geological Survey standards
* Diurnal signature due to internal temperature sensor
neating and miscalculating air density correction factor

 Added shielded external temperature sensors

Universal Time (UTC)

197 7z 197 7z 197 7z 197 7z 197 7z 197 7z 197 7z 197
Aug 1Aug 2ZAug 2Aug 3Aug 3 Aug 4A8ug 4Aug SAug SAug 6 Aug BAug FAug FAug B Aug B
26 PO [ [ [ [ (P ) [ (N ) I I (R I

Latest ohzserved value: 23.49 Tt at
10:00 AMAKDT 8-Aug2015.

25

diurnal signature on sunny days

24

23 .67 ft

IRENEEE o ae W U
Y

ilam 11pm 11am 11pm 11am 11pm 11am 11ipm 1lam 11pm 1lam 11pm 1lam 11pm 1lam
Sat Sat Sun Sun  Mon Mon Tue Tue Wed Wed Thu Thu Fri Fri Sat
Augl Augl Aug 2 Aug 2 Aug 3 Aug 3 Aug4d Augd Aug 5 Aug 5 Aug & Aug b Aug 7 Aug 7 Aug B
Site Time (AKDT)
---- Graph Created (11:1TAM Aug 8, 2015) —&— Observed

Stage (ft)

SFEAZ(plotting HGIRZ) "Gage 0" Datum: nfa |




eATY
WEATHe

< CRADA Partner

USGS Rapid Deploy Gage
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e Stillwater Technologies
 CRADA signed in Mid-2017

* Added other sensors such as
tipping buckets and integrated
Radar sensor for improved
accuracy

* iGage is now commercially
available for other NOAA and
Non-NOAA users.




\ONJ(

X
g

<% Our next step
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* Non-contact sensor to measure river stage at sites
(Important for Alaska)
e Resolution and accuracy varies with angle and siting
conditions, but can provide valuable information in our
data sparse region.

- .4l Oblique Laser Water Level Sensor
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Oblique Laser

e Ship Creek Test Location




Oblique Laser

e Ship Creek Test Location
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Oblique Laser
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Figure 7. Laser with DCP/telemetry installation. Look :
.|

Water Level (feet)

Relatively flat angle ~ 18 degrees

e ~230 feet to target location
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Questions?
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Crane Johnson
National Oceanic and Atmospheric Administration
Alaska Pacific River Forecast Center
Anchorage, Alaska, 99502 USA
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Results

* iGage provided critical tidal and storm surge
information at a previously un-gaged community
during the 2014 Bering Sea storm season
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Co-located pressure
transducer destroyed by ice
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