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Estimated Land-Surface Subsidence in Harris County,
Texas, 1915-17 to 2001

By Mark C. Kasmarek, Robert K. Gabrysch, and Michaela R Johnson

LT e e

Prepared in Cooperation with the
Harris-Galveston Subsidence District

Slide 2

Introduction

Study area

Subsidence overview

Cay compaction dynamics

Subsidence measuring tools

1906-2000 subsidence contours (Gabrysch and Neighbors,
2005)

Estimating subsidence by surface subtraction

Dataset limitations

Slide 3

Study area

Ay,

g

WEBEX: Michaela R. Johnson, Hydrologist
08-26-2010 Page 1



USGS TEXAS WATER SCIENCE CENTER — GULF COAST PROGRAM OFFICE

Slide 4

Subsidence overview

= |ocalized areas of subsidence — ex. Goose Oreek
Gl Feld
= GW pumping 1940s to 1970s
= Subsidence Districts beginning 1975
= Relationship between GW withdrawals and
subsidence
= Conversionto SW drinking-water supply
i = Subsidence essentially stopped in areas of SW

onversion
= USGS
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Clay Compaction Dynamics:
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Tools for measuring subsidence
PAM site (HGSD)

= NGSOORSstations l l l

= PAMsites

= WL change maps
= InSAR PSINSAR
= Terrestrial LIDAR

= Surface subtraction
= Historical topo vs LiDAR comparison

e e
Addicks extensometer site
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Depth to Water vs Clay Compaction 1
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EUSGS Locations of boreﬁole extensometer/CORS and PAM IS|
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Gabrysch and Neighbors (2005), 1906-2000
Subsidence
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Estimating subsidence from surface subtraction

= Regional estimate of long-term subsidence
= 1915-17 topographic quadrangles
= TSARPLIDAR

= \Vertical datum adjustment

= Adjust from Fourth General Adjustment of 1912 (mean sea level) to
NGVD29 to NAVD8B to relate with LIDAR

= Surface subtraction — limited to subsidence only
= 1915-17 data interpolated to a raster elevation surface (DEM)
= LiDARDEM
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38 topographic maps
Spirit leveling surveys
1-ft contours
interpolated using plane
table alidade techniques
TPWD- converted to
contours

Vertical datum predates
NGVD of 1929

= Fourth General
Adjustment of 1912

QA/QCof contours

Representative estimate

= 30random 1-mile? areas for Harris County

= Weighted average of absolute value of error —0.01 ft
= Contours vs original topographic values

Type of issues found
Contour attribute errors
Edge-matching between adjacent map sheets
Contours joining lines from map boundary or other linear
features, ex. streams, roads

Vertical Datum Adjustment for 1915-17 elevations

Compared surveyed elevations at surveyed benchmarks

= Marshall, RB., 1916a, Spirit leveling in Texas 1896 to 1915,
inclusive: U.S. Geological Survey Bulletin 637, 254 p.
= NGSdatasheets for recovery information — adjusted elevation

National Geodetic Survey benchmarks

= Dave Doyle and Qliff Middleton (Texas state representative) NGS
Total of 62 benchmarks 20-mile buffer surrounding Harris
County
= Almost all within historical subsidence bow! in Harris County
= Only 7were used

= Fourth General Adjustment of 1912=>NGVD29
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Slide 16 Vertical Datum Adjustment — NGVD29 to
NAVDS3

VERTGON
NAND B8 minus NGV 26 Datum Shift Contours
W URW W W KW MW TEW W

= Corpsconv. 6.0for
the vertical datum
adjustment

hitp//www.ngs noaa.gov/ TOOLSVertconvertcon htmi

h@_p'jlﬁmch.tec.amymI/softwarelcorpsconlcorpscon.htn1

=USGS
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2001 TSARP LiDAR

= Tropical Storm Allison Recovery Project
= Unclassified dataset
Processed for ‘bare earth'
= Collected/processed by Terrapoint USA, Inc.
= Airborne LIiDAR Topographic Mapping System (ALTMS)

= DBM cell size 30cm— NAVDS3
= Available Online from NOAA Coastal LiDARwebsite
= http://www.csc.noaa.gov/lidar
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How Does It Work? LASER=SCANNING

LiDAR (Light Detecting and

Ranging)

Equipment

= Laser scanner

= |nertial Measuring Unit (pitch,
roll, and heading)

= GPSreal time for positioning

Data

= Time of return

= Intensity of return

.
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Dataset sources and processes
1915-17 topograhic r i 1915-17 contours (TPWD)
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Data Limitations

No modifications to datasets

Contours — 0.5-ft accuracy

LIDAR- published as having better than 15 cm vertical
accuracy (TSARP, 2001)

= 05ftaccuracy

= Highly vegetated areas the LIDAR may not be reaching the ground
= Appears to have some road overpass/building features
Different technologies deriving topography

= Spirit leveling / plane table alidade techniques

= LDAR

SI | d e 2 1 Null values — highly vegetated

EUSGES Publicationavailable online- - http://pubs.usgs.gov/sim/3097/
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CONTACT:
Bt Michaela R. Johnson
USGS Texas Water Science Center

Gulf Coast Program Office
The Woodlands, Texas
[ -53
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Publication available online- - http:/pubs.usgs.gov/sim/3097/
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