
ÅBiogeochemistry:

ïScientific study of the chemical, physical, 

geological, and biological processes and 

reactions that govern the composition of the 

natural environment  and the cycles of matter 

and energy that transport the Earth's chemical 

components in time and space. 

Biogeochemistry is a systems science

ÅBiogeosociochemistry

ïMakes humans a part of the system



OUTLINE

ÅIntroduction to Baltimore Ecosystem Study 

(BES).

ÅTwo examples of why it is important to include 

ñthe human dimensionò in environmental 

science:

ïLand use, climate change  and stream nitrate 

export.

ïStream restoration and nitrogen removal.



BALTIMORE ECOSYSTEM STUDY

ÅComponent of the NSF LTER network.

ÅCollaborative effort: Cary Institute, USFS, UNC, 

USGS, UMBC, UMD, UVM, JHU, PPF, Yale.

ÅComponents include:

ïWatershed studies

ïInternal dynamics (soils, vegetation, hydrology)

ïModeling and spatial analysis

ïSocial science

ïHistorical analysis

ïEducation/outreach/understanding



BES QUESTIONS:

ÅStructure.  What is the spatial and temporal patch 

structure of socio-economic, ecological and physical 

factors in the urban ecosystem?

ÅFunction.  What are the fluxes of energy, matter, 

capital and population in the urban ecosystem?

ÅPeople.  How can people develop and use an 

understanding of the city as an ecological system to 

improve the quality of their lives and their 

environment.



A focus on nitrogen:

ÅMost dramatic global human alteration.

ÅLeads to pollution of water and air.

ÅMajor concern about nitrate (mobile ion), 
especially in coastal areas.

ÅSources:  Atmosphere, fertilizer, sewage, 
disturbance.

ÅSinks:  Plants, soils, microbes





Sources:  Mike McGuire, UMBC (above) and 

Guy Hager, Parks & People Foundation (right).


