


Ecoregions

-Purpose, definition, methods, applications, and   
interagency activities

-Perspectives on the nature of ecoregions and 
their definition

-General purpose vs special purpose regions

-The process of refining and subdividing regions

-The process and scenarios specific to New 
England 



ECOREGIONS
Areas of similarity regarding patterns in the mosaic of biotic, 
abiotic, aquatic, and terrestrial ecosystem components, with 
humans being considered as part of the biota

General Purpose

A spatial framework to allow resource mgmt. agencies and 
programs with different responsibilities for the same 
geographic areas to integrate their research, assessment, 
and management activities regarding environmental 
resources.

Ecoregions were not designed to serve a single purpose or 
to correspond specifically to patterns of specific components 
such as fish, macroinvertebrates, soils, or vegetation.

Ecoregions are intended to serve as a geographic 
organizational tool for ecosystem management.



-The quality and quantity of water at any point reflects the 
aggregate of characteristics upgradient from that point.

-Water quality and quantity will tend to be similar within areas 
where this “aggregate” is similar.

-Therefore, for effective water resource research, assessment, and 
management we must 1) define these regions with similar 
characteristics and 2) identify sets of “reference” watersheds/areas 
within each region.

-These regions of similarity (ecoregions) can be used to set 
expectations, standards, management practices, etc.

-Basins and watersheds may then be identified to address 
contributions to particular points.  The regional reference data will 
be used to determine the contributions.





“Ecological land classification is a process of delineating  and

classifying ecologically distinctive areas of the earth’s surface.  

Each area can be viewed as discrete system which has resulted

from the mesh and interplay of the geologic, landform, soil, 

vegetative, climatic, wildlife, water, and human factors which 

may be present.  The dominance of any one or a number of 

these factors varies with the given ecological land unit.  This 

holistic approach to land classification can be applied

incrementally on a scale-related basis from very site-specific 

ecosystems to very broad ecosystems.”

Wiken ‘86









Examples of Examples of ““EcoregionEcoregion FrameworksFrameworks

U.S. NRCS major land resource regionsU.S. NRCS major land resource regions
USEPA USEPA ecoregionsecoregions
U.S. Forest ServiceU.S. Forest Service

-- Bailey Bailey ecoregionsecoregions
-- ECOMAP terrestrial ecological units (Keys et al.)    ECOMAP terrestrial ecological units (Keys et al.)    
-- aquatic ecological units (Maxwell et al.)aquatic ecological units (Maxwell et al.)

World Wildlife FundWorld Wildlife Fund
-- terrestrial terrestrial ecoregionsecoregions
-- freshwater freshwater ecoregionsecoregions

Commission for Environmental Cooperation ecological Commission for Environmental Cooperation ecological 
regionsregions
NITT common ecological regionsNITT common ecological regions



McMahon and others. 2001.  Developing a 
Spatial Framework of Common Ecological 
Regions for the Conterminous United 
States.  Environmental Management
28(3):293-316







REASONS FOR DISAGREEMENT OVER HOW TO REASONS FOR DISAGREEMENT OVER HOW TO 
DELINEATE ECOREGIONSDELINEATE ECOREGIONS

1. Disagreement on the definition of 1. Disagreement on the definition of ecosystemsecosystems
2. The complexity of the nature of 2. The complexity of the nature of ecoregionsecoregions and and 

ecoregionecoregion boundariesboundaries
3. Bias toward particular characteristics3. Bias toward particular characteristics
4. Inability or reluctance to embrace a holistic 4. Inability or reluctance to embrace a holistic 

ecosystem concept and preoccupation with specific ecosystem concept and preoccupation with specific 
objectives and reductive methodsobjectives and reductive methods

5. Disagreement on whether to use quantitative (rule5. Disagreement on whether to use quantitative (rule--
based) or qualitative (weight of evidence) based) or qualitative (weight of evidence) 
approachesapproaches

6. Disagreement over whether watersheds comprise 6. Disagreement over whether watersheds comprise 
ecoregionsecoregions

7. Investment in existing frameworks and reluctance 7. Investment in existing frameworks and reluctance 
to change.to change.



A major problem:

A common belief that ecoregion
boundaries must be based on a 
single characteristic
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Quote from an ecologist/botanist on his state map of 
ecoregions:

“My ideas have not changed since the first time I 
started putting these notes together some 7+ years 
ago; this is not because I am getting old and 
conservative, it is because I am right and I know it(!).

I have emphasized vegetation and plant distributions, 
which I think is useful, and gives my map an edge over 
the others that claim to be biogeographic, but do not 
really take details into consideration.

ACTUALLY, my main conclusion is that there is no 
perfect eco/regional map – there are too many 
viewpoints, applications, and biases to allow a perfect 
map.”

























General purpose ecological regions

Based on spatial coincidence of numerous 
geographic phenomena affecting or 
reflecting ecosystem characteristics

Specific purpose regions (e.g. 
alkalinity, soils, or geology regions)

Based on patterns of one characteristic and 
spatial associations with causal or reflective 
geographical phenomena

















DEVELOPING LEVEL III AND IV ECOREGIONS
- Projects are collaborative and always driven by needs

- EPA/USGS geographers facilitate work to decrease spatial 
inconsistency

Process:
1. Initial meeting to gather information and ideas, determine 
participants, and discuss purpose, approaches, and timelines

2. Research subject region (gather maps , books, ideas etc. on 
the geography, ecology, and resources of the region)

3. Develop level III and IV scenarios

4. Draft map and descriptions sent out for review

5. Review meeting

6. Revise map and descriptions

7. Second review meeting and field verification



Process (continued):
8.  Revise level III and IV ecoregions and descriptions

9.  Peer review

10. Produce co-authored and co-endorsed 
maps/posters



ApplicationsApplications
-- Ecosystem managementEcosystem management
-- Developing biological criteriaDeveloping biological criteria
-- Setting water quality standardsSetting water quality standards
-- Establishing lake management goalsEstablishing lake management goals
-- Assessment and management of Assessment and management of nonpointnonpoint source source 

pollutionpollution
-- TMDL allocations and NPDES evaluationsTMDL allocations and NPDES evaluations
-- Extrapolation from Extrapolation from ““watershedwatershed”” studiesstudies
-- Post stratification of EMAP dataPost stratification of EMAP data
-- Evaluating land cover changeEvaluating land cover change

















WATERSHEDS

Areas within which apparent surface 
water drains to a particular point.

ECOREGIONS

Regions of relative homogeneity in 
ecological systems and/or relationships 
among organisms and their environments



BASINS

Large watersheds

HYDROLOGIC UNITS

Watersheds and segments of watersheds 
and basins, often with adjacent 
intersticies



WATERSHEDS

Useful for assessing the relative 
contribution of natural and anthropogenic 
characteristics to the quality and quantity 
of water at specific points on streams and 
on particular water bodies.



ECOREGIONS

Provide a spatial framework for the 
research, assessment, inventory, 
monitoring, and management of 
ecosystems and ecosystem components.















KEY POINTS
-Watersheds are imperative for understanding the 
associations between human and non-human 
characteristics and water quality and quantity.

-Watersheds rarely correspond to areas within which 
there is similarity in characteristics affecting water 
quality and quantity.

-Most hydrologic units (HUCs) are not watersheds.

-In many areas (approx. 30%) watersheds are 
difficult to impossible to define or are irrelevant.

-Watersheds and ecoregions are complementary 
frameworks.



DEVELOPING LEVEL III AND IV ECOREGIONS
- Projects are collaborative and always driven by needs

- EPA/USGS geographers facilitate work to decrease spatial 
inconsistency

Process:
1. Initial meeting to gather information and ideas, determine 
participants, and discuss purpose, approaches, and timelines

2. Research subject region (gather maps , books, ideas etc. on 
the geography, ecology, and resources of the region)

3. Develop level III and IV scenarios

4. Draft map and descriptions sent out for review

5. Review meeting

6. Revise map and descriptions

7. Second review meeting and field verification



Process (continued):
8.  Revise level III and IV ecoregions and descriptions

9.  Peer review

10. Produce co-authored and co-endorsed 
maps/posters



“People often ask, ‘What is the single most important 
environmental/population problem facing the world 
today?’ A flip answer would be, ‘The single most 
important problem is our misguided focus on 
identifying the single most important problem!’ That 
flip answer is essentially correct, because any of a 
dozen problems if unsolved would do us grave harm, 
and because they all interact with each other.”

Jared Diamond, 2006. COLLAPSE: How Societies

Choose to Fail or Succeed.















ECOREGIONSECOREGIONS
EcoregionEcoregion development by EPAdevelopment by EPA

-- purpose, definitions, methods, applications, and interagency purpose, definitions, methods, applications, and interagency 
activitiesactivities

Perspectives on the nature of Perspectives on the nature of ecoregionsecoregions and their definitionand their definition

-- ecoregionsecoregions do do notnot nestnest
-- why there is disagreement over how to define why there is disagreement over how to define ecoregionsecoregions

The process of refining and subdividing The process of refining and subdividing ecoregionsecoregions

General purpose and special purpose regionsGeneral purpose and special purpose regions

Distinguishing between Distinguishing between ecoregionsecoregions, watersheds, and hydrologic, watersheds, and hydrologic
units (units (HUCsHUCs) ) 







REASONS FOR DISAGREEMENT OVER HOW TO REASONS FOR DISAGREEMENT OVER HOW TO 
DELINEATE ECOREGIONSDELINEATE ECOREGIONS

1. Disagreement on the definition of 1. Disagreement on the definition of ecosystemsecosystems
2. The complexity of the nature of 2. The complexity of the nature of ecoregionsecoregions and and 

ecoregionecoregion boundariesboundaries
3. Bias toward particular characteristics3. Bias toward particular characteristics
4. Inability or reluctance to embrace a holistic 4. Inability or reluctance to embrace a holistic 

ecosystem concept and preoccupation with ecosystem concept and preoccupation with 
specific objectives and reductive methodsspecific objectives and reductive methods

5. Disagreement on whether to use 5. Disagreement on whether to use 
quantitative (rulequantitative (rule--based) or qualitative based) or qualitative 
(weight of evidence) approaches(weight of evidence) approaches

6. Disagreement over whether watersheds comprise 6. Disagreement over whether watersheds comprise 
ecoregionsecoregions

7. Investment in existing frameworks and reluctance 7. Investment in existing frameworks and reluctance 
to change.to change.







“Two streams of science – one 
reductive and certain, and one 
integrative and uncertain.  The first 
provides the bricks for the edifice, but 
not the architectural design”

C.S. Holling ‘95



ECOREGION DEVELOPMENT
Collaborative projects with states, EPA Regions, other federal 
agencies, and NHEERL-WED to refine and subdivide ecoregions
and locate reference cites.

Provides a framework for:

- ecosystem management

- developing biological criteria

- setting water quality standards

- establishing lake management goals

- assessment and management of nonpoint source pollution

- TMDL allocations and NPDES evaluations

- extrapolation from “watershed” studies



mapmap

















General purpose ecological regions

Based on spatial coincidence of numerous 
geographic phenomena affecting or 
reflecting ecosystem characteristics

Specific purpose regions (e.g. 
alkalinity, soils, or geology regions)

Based on patterns of one characteristic and 
spatial associations with causal or reflective 
geographical phenomena





















Land Cover with EcoregionsUSGS EROS Data Center



































DEVELOPING LEVEL III AND IV ECOREGIONS
- Projects are collaborative and always driven by needs

- EPA/USGS geographers facilitate work to decrease spatial 
inconsistency

Process:
1. Initial meeting to gather information and ideas, determine 
participants, and discuss purpose, approaches, and timelines

2. Research subject region (gather maps , books, ideas etc. on 
the geography, ecology, and resources of the region)

3. Develop level III and IV scenarios

4. Draft map and descriptions sent out for review

5. Review meeting

6. Revise map and descriptions

7. Second review meeting and field verification



Process (continued):
8.  Revise level III and IV ecoregions and descriptions

9.  Peer review

10. Produce co-authored and co-endorsed 
maps/posters
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