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CONTENTS

• HEIGHT MODERNIZATION PROJECTS
4Northern CA

» GPS 2-cm Networks, corridor leveling
4 Southern CA

» Leveling to CGPS GRM, GPS obs on BMs 
• National Horizontal Re-Adjustment

4 Implications for CA
4 Use of SECTOR, HTDP velocity models
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Height Modernization Projects in 
Northern CA 

4 Northern San Joaquin Valley, pending
4 San Joaquin Valley/San Luis Obispo: GPS2017
4 Clovis: GPS2091
4 CT North Region, ortho pending: GPS1988
4 Folsom Lake, pending North Region
4 Glenn County: GPS2103
4 Yolo County: GPS1790, GPS1478, and pending NR
4 Tuolumne County: GPS1809
4 South SF Bay: GPS1881
4 Delta Subsidence Network: GPS1821 and GPS1308
4 Contra Costa County: GPS1659
4 Hamilton Field: GPS1491
4 SF Bay and NE Bay: GPS1134, GPS1283
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Geodetic Control 
Networks:
Height Mod GPS

NOAA, NOS, NGS

Northern San Joaquin Valley Height 
Modernization Network, 2006

NOAA, NOS, NGS

Western origin of Hwy 198, Second order 
leveling by Caltrans, Mar-Jun, 2004

• L26517
• Kings, Tulare, 

Fresno counties
• PC Adrian Oskam
• Bench mark 

distance < 3km
• Average sight 

length < 30m
• Imbalance < 2m
• Total sections 

imbalance < 5m
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Southern CA Ht Mod activities

• Leveling to CGPS GRM (geodetic reference mon)
4 Non-CORS; datasheets have NAVD88 hts, to mm

• http://csrc.ucsd.edu/projects/diffLeveling.html
4 JFA, contractor

• Long (5-hr) static GPS on BMs relative to CGPS
4 Psomas, contractor
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National Horizontal Re-Adjustment
NAD83 (NSRS2007)

• CSRC, utilizing SECTOR model, provided to NGS 
coordinates for ~435 CPGS sites in CA

• All lat/long/el ht (but a few) were held by NGS in 
a constrained adjustment

• HTDP was then used with the historical vectors of 
the passive stations (eg, HPGN-D and Ht Mod)

• Fully constrained adjustment performed in two 
Helmert blocks—N CA and S CA, roughly

• Division of projects requiring the least number of 
connections (between projects)

• Use of HTDP ver 2.9 (pub. 1/07)

NOAA, NOS, NGS

http://csrc.ucsd.edu/input/csrc/csrcEpoch2007_0.txt

NOAA, NOS, NGS

Coordinates & Ellipsoid height
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Network Accuracies by PID, SSN

NOAA, NOS, NGS

Local Accuracies, by SSN
(station serial number)

NOAA, NOS, NGS

Revised Datasheets

• Will not have “Order” but rather linear units for
4 Network Accuracy: x.xx cm in each component (n,e,u)
4 Local Accuracy: each station with direct tie named and 

x.xx cm in each component, plus the average of locals
• Writing/reviewing specifications—should not 

refer to order but specify allowable network 
accuracy (and/or local) in cm

• Similarly, specs for vertical control surveys should 
not necessarily refer only to ‘First order’; can say 
“non-VERTCON’d NAVD88 control published to mm or cm” OR
“leveled or Height-Modernization-GPS’d NAVD88 control”
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Beta version of new datasheet


