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Origin of REAs:  
Conservation in the Face of 

Mounting Threats 

REAs have their origin in scientists ñécaught between the uncertainty 

of relatively superficial knowledge of biological diversity and the 

imperative to advance conservation rapidly in the face of a powerful 

array of destructive forcesò (p. xvii, Sayre et al. 2000)  

Extinct Caspian Tiger 
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(figure source: http://www.bbc.co.uk/news/science-environment-11388779) 

What is Biodiversity? 



Why Value Biodiversity? 

ÁHumans depend on biodiversity 

ÁBiodiversity = Indicators to Ecosystem ñHealthò 

ÁEcosystem ñHealthò includes Biological Integrity 

EU Water Framework Directive (WFD) requires Member States  
to employ ecologically-based classification systems for biological 
monitoring of surface waters to assess system biointegrity.  

ÁHealthy, Functioning Ecosystems = Ecosystem Services 



Ecosystem Services 

(Figure adapted  from Thieme et al. 2005 ) 
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Wetlands Play Integral Role  
in Watershed (Basin) Ecology  

(Flood control) 
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ÁCommunity structure 

and wildlife support  

ÁBiochemical cycling 

and storage 

ÁWater quality 

ÁFlood control 

ÁGroundwater recharge/discharge 

ÁErosion control 

ÁClimate Change 

(figure source: http://www.kgs.ku.edu/Publications/pic22/pic22_2.html) 
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Biodiversity of  
Wetland Ecoystems 

Wetlands are among the 

worldôs most productive 

ecosystems.  And yeté 

ñFreshwater ecosystems tend to have the highest 
proportion of species threatened with extinctionò  

(Millennium Ecosystem Assessment 2005) 
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www.ibp.ethz.ch source: Wikipedia (Thomas Rosenau photo) 

source: http://rivers.sdsu.edu (Victor M Ponce) source: www.redstonestrategy.com 



Wetlands and Wetland 
Biodiversity in Decline 

ÁConservation of aquatic ecosystems is urgent  

ÁMultiple environmental stressors threaten rivers that 
ǎŜǊǾŜ ул ǇŜǊŎŜƴǘ ƻŦ ǘƘŜ ǿƻǊƭŘΩǎ ǇƻǇǳƭŀǘƛƻƴΦ  

ÁFreshwater species 
populations fell about 50% 
from 1970 to 2000, a sharper 
decline than terrestrial or 
marine biomes.  

ÁҔ рл҈ ǿƻǊƭŘΩǎ ǿŜǘƭŀƴŘǎ 
disappeared in last 200 yrs 

Á60-70% of European wetlands 
were lost in early 20th c. 



¢ƘǊŜŀǘǎ όά{ǘǊŜǎǎƻǊǎέύ ǘƻ 
Wetland/Aquatic Ecosystems 

ÁStressors  

ÁPollution/contaminants  

ÁHabitat loss/destruction 

ÁWater availability/flow 
alterations 

ÁWildfires 

ÁInvasive Species 

ÁDisease 

ÁUnseasonal temperatures 

ÁExcessive erosion, siltation 

ÁOver exploitation 

ÁCauses 

ÁDevelopment 

ÁAgriculture 

ÁDeforestation  

ÁRunoff from industry, cities 

ÁUntreated sewage, effluent 

ÁDams, levees, impoundments 

ÁEnergy development 

ÁAlteration of energy base 

ÁClimate Change 

ÁHuman population growth 



ÁMaintain and restore: 

Áά9ŎƻƭƻƎƛŎŀƭ LƴǘŜƎǊƛǘȅέ 
(condition, health) of rivers, 
streams, wetlands 

ÁFunctional Value (e.g., 
ecosystem services of water 
quality, groundwater recharge, 
flood reduction) 

Common Management Goals 

  Chemical 

Integrity  

Physical   

  Integrity 

Biological 

Integrity 

Ecological 

Integrity 
A systemôs ñintegrityò is its ability to support 

and maintain a ñébalanced integrated, 

adaptive community of organisms having a 

species composition, diversity and 

functional organization comparable to that 

of the natural habitat of the regionò  (Karr 

and Dudley 1981) 

ÁSocial Values (e.g., tourism, aesthetics, recreation, 
education)  



ÁTo improve ñecological 
integrityò or ñfunctional valueò 
of wetlands, we need to 
know what the current status 
is, and whether our efforts 
are helping. 

ÁTo reduce the rate of 
biodiversity loss, we need to 
know better what biodiversity 
is there. 

ÁPoor knowledge of aquatic 
biodiversity is often a 
fundamental constraint to 
conservation. 

Reduced Ecosystems =  
Reduced Ecosystem Services  

Source: Wikipedia (user:NEON_ja) 


