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By studying these functions that soils play, students and scientists learn to interpret a site’s climate, geology, vegetation, hydrology, and human history. They begin to understand soil as an important component of every land ecosystem on Earth and of the Earth System as a whole.

SEMEP Measurements
Understanding the physical and chemical properties of the soil will help to interpret patterns in soil moisture and temperature. 
Soil Characterization Measurements Carried Out in the Field • Site Description • Horizon Depths • Soil Structure • Soil Color • Soil Consistence • Soil Texture • Roots • Rocks • Carbonates 

Carried out in the Classroom or Lab* • Bulk Density • Particle Density • Particle Size Distribution • pH • Soil Fertility (N, P, K) 

Soil Moisture and Temperature Measurements Carried out in the Field 

• Soil Temperature 

• Soil Moisture Monitoring 

Carried out in the Classroom or Lab* 

• Gravimetric and Volumetric Soil Moisture

* Lab measurements use samples collected in the field.

Soil Study Site Selection 

Soil study sites for carrying out soil characterization measurements and soil moisture and temperature measurements should be carefully selected.

Site Description After students have selected a site for their soil measurements, they use the following identifying factors to define and describe the location they plan to study: latitude and longitude (using GPS receivers), elevation, slope, aspect (the direction of the steepest slope), type of vegetation covering the soil, parent material, current land use practices, and the position of the soil on the landscape. The students determine some of these properties at the site, while other properties are established using local resources such as maps, soil survey reports, and local experts
Soil Moisture 

Soil moisture, also known as Soil Water Content (SWC), can be calculated by mass (gravimetric) or by volume (volumetric) and is presented as a ratio of water to soil. When measuring for gravimetric soil moisture, the ratio is of the mass of water contained in a soil sample to the mass of dry matter in that sample. This ratio typically ranges from 0.05 g/g to 0.50 g/g. When measuring volumetric soil moisture, the ratio is the volume of water contained in a volume of soil. The volumetric content of the soil can be as great as 0.5 cc/ cc; the volume ratio typically ranges from 0.05 cc/cc to 0.50 cc/cc. Only extremely dry soils that retain a small amount of water, such as those in a desert, have values below 0.05 g/g (gravimetric) or 0.05 mL/mL (volumetric). Only organic-rich soils, peat or some clays absorb large amounts of water and have values above 0.50 g/g (gravimetric) or 0.05 mL/mL (volumetric). The soil moisture measurement helps to define the role of the soil storage in the dynamics of the ecosystem. For example, soil moisture measurements reveal the ability of the soil to hold or transmit water affecting groundwater recharge, surface runoff, and transpiration and evaporation of water into the atmosphere. It also describes the ability of the soil to provide nutrients and water to plants, affecting their growth and survival.

Soil moisture samples are collected from the surface (0-5 cm) and 10 cm depths. Samples may also be collected at depths of 30 cm, 60 cm, and 90 cm to obtain a depth profile. If possible, the site should be within 100 m of a GLOBE Atmosphere Study Site or other location where precipitation measurements are being collected.

Carbonates
Carbonates of calcium or other elements accumulate in areas where there is little weathering from water. The presence of carbonates in soil may indicate a dry climate or a particular type of parent material rich in calcium, such as limestone. Free carbonates often coat soil particles in soils that are basic (i.e., pH greater than 7). These soils are common in arid or semi-arid climates. Carbonates are usually white in color and can be scratched easily with a fingernail. Sometimes in dry climates, carbonates form a hard and dense horizon similar to cement, and plant roots cannot grow through it. To test for carbonates, an acid, such as vinegar, is squirted on the soil. If carbonates are present, there will be a chemical reaction between the vinegar (an acid) and the carbonates (a base) to produce carbon dioxide. When carbon dioxide is produced, the vinegar bubbles or effervesces. The more carbonates present, the more bubbles or effervescence occurs.
Rocks An estimate of the number of rocks in each horizon helps to understand the movement of water, heat, and air through the soil, root growth, and the amount of soil material involved in chemical and physical reactions. Soil particles greater than 2 mm in size are considered to be rocks. 

