Introduction to Earth Systems Science Lab Activities
Travel and traffic conceptual model: Students write a narrative of their travels during the past 24 hours. Small groups of students merge their paths into a schematic diagram like those used for Earth systems, and investigate the factors that determine the flux of people from home to work and school.

Energy balance in the atmosphere: Students make a simple model of the Earth’s radiation budget using Excel, and identify how insolation affects the radiation budget.

Make a cloud: Students, who have seen a similar demonstration of cloud making in class, replicate the demonstration with slightly different materials.

Evaporation measurement: Students measure evaporation from a pan, and extrapolate the measurement to the whole hydrologic system. Spreadsheets are used to investigate the influence of temperature on evaporation, and to make a simple mass balance model of the oceans and atmosphere.

Mass balances and evaporation / precipitation: Students use a STELLA model of the hydrosphere to investigate changes in the hydrologic cycle with temperature.

Greenland ice melting case study: Students measure the melting of the Greenland ice sheet from remotely-sensed images, and use the change in ice volume to predict changes in ocean salinity.

Geochemical tracers and the rock cycle: Students use measurements of cosmogenic 10Be in sediments and volcanoes to examine the rate at which the lithosphere is cycled in a subduction zone.

Simulated ecosystem: During the first week, students play a game in which they are given a set of non-biological constraints and a set of organisms to choose from; groups of students choose organisms that can live given the constraints. The second exercise is a STELLA model of the population dynamics in the model ecosystem.

STELLA model of climate change: Students examine how Earth’s climate changes as atmospheric concentrations of carbon dioxide and other greenhouse gasses change.

Biodiversity survey: Students count abundances and species of certain organisms in a 1m2 quadrat in a local park. In Excel, students graph and compare their data, and compare their data to other students’ measurements from similar locations.

