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Salinization:  increased salinity of surface water/soil/groundwater 
 

 

Land use change 
• Agriculture, urbanization, infrastructure 

• Wetland and woodland destruction 

• Land reclamation 

• Vegetation destruction, desertification 
 

Hydrological change 
• Land drainage and lowering groundwater level 

• Freshwater abstraction (groundwater, surface water) for agriculture, processing & drinking water  

• Land subsidence 

• Increased water run-off  (low water retention) 

• Irrigation channels 

• Reduced freshwater flow to coast 

• Coastal canals 

• Subsoil freshwater storage 
 

Erosion 
• Erosion to saline layers 
 

Climate change 
• Reduced rainfall 

• Higher T and evapotranspiration 

• Sea level rise 

 

 



Oude Essink et al. 2010 



Barlow 2003 

 

New Jersey coastal area 



Oude Essink 2010 

Stuyfzand  1993 



  Na+      Cl- 

 
N, P eutrophication 

 

osmotic 
pressure 

competitive advantage 
brackish water spp.  over freshwater spp. 

(plants, animals, microorganisms) 

changing 
decompositio

n 
rates 

spp. changes and 
lower number of spp. (Remane) 

+/- 



0

200

400

600

800

1000

1200

1400

1600

NR AL

b
io

m
a
s
s
 (

g
 d

w
 m

-2
)

fresh

brackish

*
*

Loeb et al., in prep. 

Miletto et al. Microb. Ecol. 2010 

 

0

0.5

1

1.5

2

2.5

3

3.5

4

asparagine proline serine

a
m

in
o

 a
c
id

 c
o

n
c
e

n
tr

a
ti

o
n

 (
µ

m
o

l 
g

-1
 d

w
)

fresh

brackish

*

*

*

www.british-wild-flowers.co.uk 

 

Agrostis stolonifera 

NR = nature reserve 

AL = agricultural land 

3 PSU 
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(N.B., see also poster 231!) 

 

after 1.5 months 0.7 g Cl L-1   
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NH4
+ (µmol L-1)  1980  1992 

 

Vital plants:  5.4 (2.5-6.3) 7.5 (5.7-8.2) 

 

Non-vital plants:   19.2 (1.8-93.8)  † 40.9 (6.5-74.6) 
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Sulfate (mM) enrichment:  P-mobilization and/or sulfide toxicity 
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Carex disticha Juncus acutiflorus 
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Control Sulfide treatment 
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Salinity changes biogeochemistry and ecosystem functioning: 
   

• Osmotic stress 

• Ionic strength, desorption, precipitation 

• Electron acceptor availability 

• Nutrient availability 

• Toxicity 
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Changes in community composition,  

wetland biogeochemistry, 

ecosystem functioning & services 

Temporal and spatial heterogeneity 



Thank you for your attention! 


