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Purpose of Presentation

 Discuss the concept of 
integrated, hierarchical 
systems analysis (HSA).

• Describe HSA procedure.

• Discuss advantages of 
using HSA. 

(Why bother?)
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APPLICATIONS:
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Integrated, Hierarchical Systems 
Analysis

 Landscape or site is mosaic of dynamic systems that 
operate through complex, interrelated processes.

• Understanding dynamic systems separately, and then 
collectively allows for broader understanding of 
environmental system.

• Dynamic systems may include climate, land surface, 
surface water,  geomorphology, geology, and ground water.



Integrated, Hierarchical Systems 
Analysis

 Understanding each system hierarchically depends 
on the understanding of the other systems.

 Stepwise approach breaks complicated issues into 
smaller, easier to understand, components.
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Hierarchical Systems Analysis

•Land surface
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Hierarchical Systems Analysis 
Applications

• Ground water system water quality analysis

• Ground water flow system analysis

• Wetlands system analysis

• Watershed system analysis (integrated surface water and 
ground water system)

• Ecosystem characterization

• Site specific system analysis (for example, aggregate 
mining).



Carlsbad Case History





Carlsbad Caverns National Park











Carlsbad Caverns National Park 
Walnut Canyon



Carlsbad Caverns National Park





Carlsbad Caverns National Park





















van der Heijde et. al, 1997



van der Heijde et. al, 1997



van der Heijde et. al, 1997



van der Heijde et. al, 1997



van der Heijde et. al, 1997



van der Heijde et. al, 1997



van der Heijde et. al, 1997



van der Heijde et. al, 1997



van der Heijde et. al, 1997



Advantages of Using HSA

 Uses established methods and approaches

o ASTM Standard Guides (Expedited Site 
Characterization; Conceptualization and 
Characterization of Ground Water Systems)

o Established field and laboratory protocols

o Established modeling tools (for example, 
MODFLOW and HSPF).



Advantages of Using HSA

 Differs from most approaches that are component 
and/or discipline-specific.

 Incorporates geological, hydrological, chemical, and 
biological factors and associated interactions at a level 
of scientific credibility that satisfies stand-alone 
disciplines yet is accessible to managers and decision-
makers.



Summary

• Hierarchical systems analysis (HSA) provides a rapid, 
cost effective scientific and management approach for:

o Characterizing an environmental system

o Identifying type and extent of human impacts to the 
system.
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