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Book ***** Print on Demand *****.In cooperation with the Harris-Galveston Subsidence District, Fort Bend
Subsidence District, and Lone Star Groundwater Conservation District, the U.S. Geological Survey developed
and calibrated the Houston Area Groundwater Model (HAGM), which simulates groundwater flow and land-
surface subsidence in the northern part of the Gulf Coast aquifer system in Texas from predevelopment (before
1891) through 2009. Withdrawal of groundwater since development of the aquifer system has resulted in
potentiometric surface (hydraulic head, or head) declines in the Gulf Coast aquifer system and land-surface
subsidence (primarily in the Houston area) from depressurization and compaction of clay layers interbedded in
the aquifer sediments. The MODFLOW-2000 groundwater flow model described in this report comprises four
layers, one for each of the hydrogeologic units of the aquifer system except the Catahoula confining system, the
assumed no-flow base of the system. The HAGM is composed of 137 rows and 245 columns of 1-square-mile grid
cells with lateral no-flow boundaries at the extent of each hydrogeologic unit to the northwest, at groundwater
divides associated with large rivers to the southwest and northeast, and at the downdip limit of freshwater to
the southeast. The model was calibrated within the specified criteria by using trial-and-error adjustment of
selected model-input data in a series of transient simulations until the model output (potentiometric surfaces,
land-surface subsidence, and selected water-budget components) acceptably reproduced field measured (or
estimated) aquifer responses including water level and subsidence. The HAGM-simulated subsidence generally
compared well to 26 Predictions Relating E ective Stress to Subsidence (PRESS) models in Harris, Galveston,
and Fort Bend Counties. Simulated HAGM results indicate that as much as 10 feet ( ) of subsidence has
occurred in southeastern Harris County. Measured subsidence and model...
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