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Reason for this study
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NEXT STEP: Conducting this 
research
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❑75 shallow boreholes in 1 week.
❑2-5 meter deep
❑NAVD88 leveling (sea level)
❑Mean low groundwater level
❑Actual groundwater level
❑Sediment characteristics 

(organic content)
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MEAN LOWEST 
GROUNDWATER LEVEL
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Phreatic groundwater level and 
groundwater flow based on 75 
boreholes



SHALLOW SUBSIDENCE DUE TO UNINTENDED 
DRAINAGE 



A particular urban water balance
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Salinization of groundwater 
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Building damage
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Broken storm drainage and sewer pipes and 

Road damage
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20 juli 2023

Rain water flooding
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40 meter deep top system groundwater model





Subsidence by groundwater pumping?



Deep groundwater-subsidence  model
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❑ Review of literature 
❑ Modeling subsidence due to groundwater abstraction

❑  The model domain extends significantly beyond 
the area of interest around GNO and consists of 
268*413 grid cells of 1*1 km. 

❑ Modeling was done with iMOD (groundwater flow 
modeling) in combination with the SUB-CR 
package (land subsidence). See Kooi et al, 2023 
and Melman, 2019.

❑ Acquisition and analysis of InSAR satellite data 
(Envisat, Sentinel-1)

Map view of modeled land surface subsidence starting at 
1900 in mm for 1970 (best-fit model of hydraulic data)



REBOUND OF GROUND LEVEL
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SUMMARY



STATE OF THE ART………..
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❑ Subsidence vulnerability varies greatly across 
New Orleans. After more than 100 years of 
rapid subsidence due to land reclamation and 
urbanization, in most areas the subsidence 
rate has reduced significantly. 

❑ Remarkably, due to the cessation of 
groundwater pumping at the Michoud plant in 
2016, subsidence shifted into uplift in New 
Orleans North-East. This uplift was still active 
in 2020, but 

❑ additional research is needed to understand 
the possible continuation. 

❑ Still, more intense local subsidence areas also 
exist or can develop because of the presence 
of shallow peat or muck deposits (also in the 
uplift area). These areas are vulnerable for 
groundwater drainage by leaking pipes and 
pumping during construction works. 



What to do?
❑ Use geo information in urban planning (subsidence vulnerability map)

❑ Explain how to use these maps

❑ Keep groundwater level as high as possible in vulnerable (“organic”) areas

❑ By control (reduction) of groundwater drainage

❑ During renovation street system (streets, cables and pipes)

❑ Pre-loading considering long term creep. 

❑ More effective pre-loading requires heavier load and longer pre-loading time.

❑ Pre-loading first, renovation pipes next.

OR,

❑ Use of light materials (Pumice, Argilex etc.)

❑ Now, pipes can be renovated at the same time.

❑ Possible in combination with rain water storage, e.g. pvc bufferblox’s 

❑ MONITOR groundwater levels and subsidence (InSAR) at city scale supported regular (bi-
yearly) reporting.

❑ In New Orleans nobody (like many other cities!) is responsible for groundwater and 
subsidence. ORGANIZE a governance framework.
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Subsidence vulnerability map 
to support planning 
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