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Protecting Our World, Conquering New Frontiers

International Cooperation

* Surveyors from the US and
Canada collaborated in
support of the International
Great Lakes Datum (IGLD)

* The survey collected over
19,000 hours of GNSS over the
span of 6 weeks each
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Background

* The Great Lakes region is one of the largest
freshwater resources on Earth

*|t is affected by crustal motion largely due
to glacial isostatic adjustment (GIA)

* The IGLD accounts for such changes to
provide a consistent water level datum

*|GLD is updated every 25-30 years and a
new update is currently underway
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Wori;in; wéek 2023 Protecting Our World, Conquering New Frontiers
GNSS surveys

* GNSS data on ground marks is combined
with geodetic leveling data to the water
evel stations to create datum products

* Previous GNSS surveys were completed in
1997, 2005, 2010, and 2015

* The 2022 survey was the largest, observing
at permanent and seasonal water level
stations - 365 bench marks
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Sort NqGauge Type Country Water Body Station Name station ID Recon 2019-2022 Observer2022 _4CID Database ID (CGS Sta # / NGS PID) Serial Number) Stamping|D _ BackupBM#  BMlatitude  BM Longitude  GNSS BM Occupations
2| 521 Entities United States _Chicago River __ Chicago Lock 4087440 DONE USACE_ USACE -LRC AE1S_ CHILOCK 41888550 -67.60689
1 b
¢« | 520 Entities United States Crooked Lake  Crooked River CRAM4 DONE USACE LRE  USACE - LRE AEl4 MPL 45.43550 84456122
3 39 Permanent Canada Detroit River Amherstburg 11995 DONE CGS ces/cHs GLAB 710127 M20U9578 42.14426 -83.11400 2005, 2010, 2015
L 84 Permanent United States  Detroit River Gibratar 9044020 DONE CO-0PS NGS us9 L 199/NE0S06 42082172 -83.210800
7 85 Permanent United States  DetroitRiver _ Gibraltar 9044020 DONECO-OPS  NGS H115 1018 Brimary 42095083 s3150684 2005, 2010, 2015
0 86 Permanent United States DetroitRiver  Wyandotte 9044030 DONECO-OPS  NGS 03¢ 4030K/DQ9583 42203888 83147167
s 87 permanent United States  Detroit River 9044036 DONECO-OPS  NGS FTWB  Fort Wayne B/AASOS6 1063 primary 2298800 e2088750 2015
© | 875 Permanent United States  Detroit River 9044036 DONECO-OPS  NGS FTWA  Fort Wayne A/AABOSS 1003 Backup-»Primary 42287332 e2084323 2015
" 88 permanent United States  Detroit River 5044049 DONECO-OPS  NGS 404 4049 M/DQSSE2 22358750 s2530361
L 515 Entities United States _ Detroit River BISM4 DONE USACE LRE  USACE - LRE AEL0 8103 42334440 -82.961420
d 527 Entities United States  Fox River N/A DONE USACE USACE - LRC. AEOL DP2
u < | 528 Entities United States  Fox River N/A DONEUSACE  USACE-LRC Ag02 w2
. * United States Fox River N/A N
L ForcRiver A IGLD Stations Map
o 533 Entities United States  Fox River Appleton Lower N/A
M = | 53 encities United States Fox River Appleton Upper VAL Legend %
B sen M
. tate Champla Shampkal 5—be Permanent_Canada oRed Lake i
395 Lake Champlain  Canada Lake Champlain  Saint Ours - above. NIL
396 Lake Champlain  Canada Loke Champlain  Chambly NIL ]
397 Lake Champlain  Canada Lake Champlain  Richelieu aux Rapides Fryers 020

398 Lake Champlain  Canada Lake Champlain  Saint Jean 020)

% | 399 LakeChamplain  Canads  Lske Champlain  Saint Paul 020]
% | 400 Lake Champlain  Canads Lake Champlain  Philipsburg 020 Seasonal_Canada <)
% | 401 Lake Champlain  United States Lake Champlsin _ Rouses Point 042

1| 402 Lske Champlain  United States Lake Champlain  Burlinglon 042 L]

403 LakeChamplain  United States Lake Champlain  Port Henry 042

% 404 LakeChamplain  United States Lake Champlain  Whitehal 042

3 33 Permanent Canada Lake Erie Port Galbore 128 -

5| 34 permanent Canada Lake Erie Port Daver 1274 Entities_Canada

Timmins
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Planning

* Binational specifications were written to
improve field protocols and account for
equipment differences

 Details on duration, rate of collection,
metadata, quality of equipment were
established

* Desired accuracy was a minimum of 2 cm
at each benchmark

Organized By @ H Diamond Sponsors @ esrl (t&‘?:Tlﬂimble<g

N 5 P S THE SCIENCE OF WHERE®

INTERNATIONAL FEDERATIO!
OF SURVEYORS



28 May - 1 June 2023 Orlando Florida USA

Protecting Our World, Conquering New Frontiers

Planning

* Two 24-hour static GNSS observations
were to be collected on each mark

11 A293 JH ¥5 <. 18/15 FERR LD

R ant®
*  8/15AE18/LD

*US and Canada surveyors developed a A
schedule to maintain pace with each other | . |

* Consistent conditions and "cross-lake” RO
observations were important , A A el

(54
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Canadian Partners United States Partners
Exe c u tl o n NRCan - Canadian Geodetic Survey NOAA — National Geodetic Survey
(CGS) (NGS)
. . . DFO - Canadian Hydrographic Service NOAA — Center for Oceanic and
* Multiple partners assisted with mark (cHS) Operation Products (CO-0S)
re CO n n a issa n Ce a n d O bse rvati 0 n ECCC - National Hydrological Service ~ US Army Corp of Engineers (USACE)
(NHS)

° Surveu was COmpleted on SChEdUIE W|th Ontario Power Generation (OPG) Michigan Department of

Transportation (MDOT)

I i m itEd d iS rU pti O n S Saint Lawrence Seaway Management New York Power Authority (NYPA)
] ] Corporation (SLSMC)
* Successful planning and preparations led o quebec o) ey ———

Development Corporation (SLSDC)

to efficient adjustments

Wisconsin Department of
Transportation (WisDOT)

Darin J. Henkel, PLS
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Shared withme > IGLD (2020) Observations > US Observations

Execution

Name 4

B 00FR_DQ7277_905 2000 F RESET

2LMN_DE7816_831 1062 LMN

* Both US and Canada implemented
protocols for communication and data
storage

* Established start/stop times worked
well for traversing between points and |
transferring data e I

(MARKS [ IANTENNA m | TYPE | (%) (%) | (m) (m) | (m)  (m)

2RAI_0G0217_906 3012 RAIL

007J_XXXXXX_906 3007 | OTA .;

A cm\lamlv\tm'
O 43

DAOX “aPES
s ’ (A s /A\
< w
009G_XXXXXX_906 3009 e & A” Reronto ,‘\/—m G MA.;.:\‘\ NOV /AN OTIA
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010A_BBHK02_909 9010 IMA 4

JRASKA | i AN TN cr RI
: : N
010G_BBDV74_908 7010 . =%
tates ) | / ; New York
KANSAS  MISSOURI, ¢ sl o

011B_BBGK51_907 5011 § L R SRR

a|@|TRM115000.00 NONE| 1.489 | rapid | 943 | 99.0 | 0.011 | 0.000 | 0.000 | 0.001 |
° 013a|@) TRM115000.10 NONE| 2000 | rapid | 95.1 97.6 |0.012 | 0.000 | 0.000 | 0.001
ar U WaS per Orme O ensu re 013c|@) TRM115000.10 NONE| 2000 | rapid | 939 952 |0.014 | 0.000 | 0.000 | 0.001

©)
(©)
(@)
018k (@) TRM115000.00 NONE| 1.998 rapid | 929  94.2 | 0.013 | 0.000 | 0.000 | 0.001
©)
(@)

. | | |
d t I t 0181 |@|TRM115000.00 NONE| 2.001 | rapid | 95.1 | 982 | 0.011 | 0.000 | 0.000 | 0.001
ata quality

TRM115000.00 NONEi 1.999 rapid |84.4  83.6 | 0.014 | 0.000 | 0.000 | 0.001
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Results T Y N e
* Over 19,000 hours of static GNSS data
collected by ~25 observers

* Metadata including photos, equipment,
mark information, weather, and
obstructions delivered

* Sub-cm repeatability exceeded goals

* Full data processing and adjustment is
underway
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Thank you!

For more information about
the IGLD update, visit:

https://GreatLakesCC.org
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