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Subsidence & 
Groundwater 
Withdrawal

Flooding due to Subsidence
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Houston-Galveston

Galveston Bay near Goose Creek

Greens Bayou flooded in 1989
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Houston Ship Channel

This photograph taken
about 1926 shows a
‘fault fissure’ in Pelley,
one-half mile north of
the oil fields. To the
left of the fault, the
ground had dropped
about 16 inches.
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Baytown in 1960
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Brownwood Subdivision

Wetlands Loss due to Subsidence

Drowned Coastal Woodlands
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Subsidence activates faults
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Impact of Subsidence

Structural Damage Observed at 
Former Woodlawn High School

Main Crack Main Crack

Secondary Crack Secondary Crack

Offset between sides of aperture is approximately ½ - 1 inch.
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Laser Level Measurements Inside 
Western Band Room Wall

Surface extent of Louisiana’s aquifers and aquifer systems

GROUND-WATER WITHDRAWALS IN LOUISIANA, 
1960-2000
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G R O UN D- WATER  WITHDR AWALS ,  2 0 0 0
( 1, 6 0 0  MILL IO N G ALLO NS  P ER D AY  )
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PUMPAGE BY MAJOR AQUIFER OR AQUIFER SYSTEM, 2000
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AREAS WHERE WATER
LEVELS IN ONE OR MORE
AQUIFERS ARE DECLINING
1 FOOT OR MORE PER
YEAR BASED ON TRENDS
OBSERVED AT DOTD/
USGS NETWORK WELLS
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0

0   KILOMETERS50

   MILES50

Southern Hills aquifer system

BATON       ROUGE       FAULT       ZONE(Approximate southern limit of aquifer system)
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WITHDRAWALS FROM THE SOUTHERN HILLS AQUIFER SYSTEM, 2000
(290 MILLION GALLONS PER DAY)

Public supply
49%

Industry
39%

Power generation
5%

Rural domestic
6%

All other uses
1%

Artesian Well

Baton Rouge in 1943?
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WITHDRAWALS FROM THE CHICOT AQUIFER SYSTEM, 2000
(800 MILLION GALLONS PER DAY)
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Water levels show long-
term declines and seasonal 
fluctuations at 2 wells 
screened in the Chicot 
aquifer system in 
southwestern Louisiana, 
1940-2000.

1940       1950       1960       1970       1980       1990     2000

One Year Seasonal Cycle
Drainage of Confining Layer
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One Year Seasonal Cycle
Bottom Half of Confining Layer

Second Seasonal Cycle 
Drainage of Confining Layer

Second Seasonal Cycle 
Bottom Half of Confining Layer
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Fifth Seasonal Cycle 
Drainage of Confining Layer

Fifth Seasonal Cycle 
Bottom Half of Confining Layer

Five Seasonal Cycles
Drainage at Low Water Level
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Five Seasonal Cycles
Drainage at Low Water Level
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CONCLUSIONS

• Declining water levels in the Chicot and Southern 
Hills Aquifers should drain intervening clay layers 
and produce significant compaction and land 
surface subsidence

• The amount and temporal distribution of 
subsidence will depend on the number and 
thickness of clay layers which varies both North to 
South and East to West
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CONCLUSIONS

• Drainage and compaction of confining 
layers also can result from seasonal 
variations in water levels even if long term 
water levels do not change

• Land surface subsidence will continue in 
the region even if water levels remain 
constant.

• The potential for future land surface 
subsidence in the region is high. 

Figure 13.13

Fissures and depressionsFissures and depressions
caused by caused by 

ground subsidence ground subsidence 
due to due to overpumpingoverpumping

of groundwaterof groundwater
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St. Mark’s Square, Venice

p. 254

p. 255


