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than that from 6 June to 3 August, we then adjusted the later time series upward. This 
adjustment added some uncertainty, but it seemed the only way to get a longer time 
series that included the time period in which we were collecting the multibeam data. The 
mean of the time series from 6 June to 3 August differs from the mean of all the data 
from 6 June to 8 August (including the adjusted data) by 3 cm, which is ~1/3 the errors in 
depth from our multibeam systems. We then compared the Mean Sea Level (MSL) and 
phase of the time series to the Yakutat tide gauge (station 9453220), which has been 
operating since 1940 (station information can be found here: 
https://tidesandcurrents.noaa.gov/stationhome.html?id=9453220#info). We find the tides 
are exactly in phase in both locations, but that MSL is 23 cm higher at Yakutat. Given 
the high topography near Taan Fiord, and assuming crustal compensation, it is 
reasonable to expect that MSL is higher in Taan than at Yakutat. We then used an 
adjusted time series of Yakutat tides to fill in the tidal variation at Taan, for the time 
period when the water level loggers were not deployed. NOAA provides these data for 
the Yakutat tide gauge relative to ellipsoids and geoids (see: 
https://tidesandcurrents.noaa.gov/datums.html?id=9453220): 

 
0 m Local MSL (2007-2011 tidal epoch) 

= 1.402 m relative to NAVD88(Geoid12B) 
= 7.312 m relative to NAD83(2011) epoch 2010.0 ellipsoid 
= 7.539 m relative to ITRF2008 epoch 2005.0 ellipsoid 
 

And thus the Taan tide gauge data can be related to the ellipsoid or geoid, even though 
the Taan tide gauges were not surveyed.  

 
Topography 
 
A comprehensive LiDAR dataset was collected for Taan Fiord on 29 May 2016. 

There were no surveyed ground control points in Taan Fiord as the data were collected. 
Data were provided with elevation values in ellipsoid heights. These values were then 
converted to orthometric heights in the NAVD88(Geoid12B) vertical datum. To move the 
data relative to local MSL, we adjusted the LiDAR data downward 23 cm (difference 
between Taan tide gauge and Yakutat tide gauge) plus 1.402 m (from the table above). 
This value of 1.632 m was applied to the LiDAR.  

The LiDAR system is owned by the University of Alaska Fairbanks (UAF) and is 
based on a Riegl LMS-Q240i Pulsed Scanning Altimeter. This 904 nm wavelength laser 
records (at 10,000 Hz) a swath of surface elevations roughly 550 m wide from 500 m 
AGL over snow and ice with a density of one point per square meter. This laser scanner 
is Class 1 eye safe, allowing for unregulated use over populated areas. Aircraft 
orientation is measured by a GPS aided solid state Inertial Measurement Unit (IMU) from 
Oxford Technical Solutions. This IMU provides pitch and roll at 100 Hz, with accuracy of 
0.05 degrees, and heading accurate to 0.1 degrees. Three integrated GPS receivers 
significantly mitigate attitude drift with this IMU. 

The UAF system is designed to keep everything as compact and complete as 
possible in a single package. Cabling and connections to the rest of the aircraft are kept 
to an absolute minimum: Only power-in (12 VDC, 8 amps) and three GPS antenna 
cables are needed. This approach significantly reduces installation time and the potential 
for minor installation errors. Pilot and Instrument Operator display information (height 
above ground, swath coverage over planned flightlines, data quality, recording on/off) is 
output via ethernet. Data rate of the in-flight recordings are on the order of 0.5 Gb/hr. 
Total system weight is approximately 22 kg (50 lbs). 




