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DRIVERS OF STREAM METABOLISM

Open canopy
Regular flow

Emily S. Bernhardt et al. (2017). Limnology and Oceanography.

Light inputs. Positive related to GPP

Temperature. Positive related to ER

Nutrients. Positive related to GPP and ER

Flow. Either positive or negative related to GPP and ER

Open canopy
Irregular flow

Seasonal canopy
Irregular flow

Closed canopy
or blackwater
Irregular flow

GPP REGIMES DUE TO LIGHT INPUTS & FLOW



SUPPLY, DEMAND & EXPORTS

Tim Covino, Emily S. Bernhardt & James B. Hefferman. (2018). Freshwater Sciences.

Stream nutrient uptake and limitation are interconnected by relationships 
between nutrient supply and demand.

• Supply > Demand: High concentration or export of elements; 
low or nil retention of elements in streams (e.g storm events)

• Supply < Demand : Low concentration or export of elements; 
high retention of elements in streams

Example
Seasonal variation
in stream nitrate 
concentration as a result 
of changes in both nitrate 
supply and demand.

Month
Supply

(g N/m2/d)
Demand

(g N/m2/d)
Nitrate

(mg N/L)

April 3.18 0.10 0.14

August 5.48 1.80 0.43

November 0.19 0.12 0.03



ECOSYSTEM CONTROL POINTS

Conceptual idea from: 
Emily S. Bernhardt et al. (2017). Ecosystems

Areas of the landscape that exerts disproportionate influence on the 
biogeochemical behavior of the ecosystem under study.

Permanent: Sustained high activity due to
constant reactants supply and appropriate
environmental conditions. 

Activated: Sporadic high activity when 
the supply of limiting reactants increases 
or the environmental conditions are optimal. 

Export: Sporadic high export rates.
Reactants accumulate until a hydraulic 
gradient or threshold is overcome. 

Transport: Sustained high export rates. 



RELEVANT CONTRIBUTIONS
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