Watershed Hydrology Literacy

In this activity, you will explore concepts and vocabulary related to watersheds and the hydrologic cycle. The definitions below are presented in an order that should facilitate your understanding of key aspects of the hydrologic cycle.  

Hydrologic Cycle — also referred to as the water cycle. It llustrates the sources, pathways, and sinks of water on, in, or above the surface of Earth. One representation is included in Figure 1.

Water Balance — represents the flow of water in and out of a system. It is represented by the equation P = Q + ET + ΔS, where P is precipitation (in), Q is runoff (in), ET is evaporation (in), and ΔS is the change in storage.  The system is generally a watershed, the boundary of which is the watershed divide.

Precipitation — the amount of rain, snow, or hail that falls on the watershed, usually expressed in inches or centimeters of water. In a hydrologic budget or model, precipitation is the input. In this module, we will refer to it in terms of rainfall, and other forms of precipitation, including snow and hail, will have been converted to its water equivalent.

Runoff — the portion of rainfall that occurs as streamflow from a given watershed. Expressed in inches or centimeters of water, runoff can be visualized as the depth to which a drainage area would be covered if streamflow were uniformly distributed over it. Runoff is calculated from, and proportional to, the area under the hydrograph. In other words, a streamflow hydrograph with greater stormflow and/or baseflow is produced from greater watershed runoff.

Infiltration — the process by which rainfall is absorbed by and transmitted through soil. The infiltration capacity of a soil—the rate at which water is infiltrated—is dependent on a number of factors, including soil moisture, soil texture, land cover, and soil health.

Evaporation and Transpiration — often combined and represented as evapotranspiration or ET. It represents water that returns to the atmosphere after it evaporates from land or water surfaces or from within soils or is transpired by plants during photosynthesis.
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Figure 1.  The hydrologic cycle represents the sources, pathways, and sinks as water cycles through Earth (modified from Stream Corridor Restoration: Principles, Processes, and Practices, 10/98, by the Federal Interagency Stream Restoration Working Group).

Storage — the portion of rainfall that is stored within the watershed, not exiting the watershed as streamflow.  Storage may be on surfaces (e.g., a wet driveway or wet leaves), in surface depressions, including reservoirs, or in soils throughout the watershed. It exits the watershed by way of evaporation, such as when wet surfaces or soils dry, transpiration by plants during photosynthesis, or consumption by humans. 

Watershed — the area that drains to a given point, or outlet, along a stream. The area upstream of the outlet, or higher than the outlet, drains to the outlet.  It includes the stream channel itself as well as hillslopes and upland areas, extending to the watershed divide (Figure 2). The watershed is called a “unit of study” in hydrologic studies because inputs and outputs to the watershed system can be readily constrained. Since water flows downhill, input to the watershed is limited by the watershed divide; likewise, it is output from the system at the lowest point in the watershed, at the outlet (Figure 2).  

Hydrologic Unit Code or HUC — the address of a watershed. Similar to the way your location can be defined at different scales relative to geographic names (e.g., continent, country, state, city, street, street address), HUCs are defined by the number of digits in the code from 2, which represent the largest watershed areas (e.g., the HUC for the Ohio River watershed is 05) to 12, which represent local watersheds (e.g., the HUC for the Buck Creek watershed, illustrated in Figure 1, is 050800011706).
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Figure 2.  Illustration of a watershed, sub-watershed, divides, and outlet. In this example, a reservoir is located near the watershed outlet. Reservoirs are constructed to store water, either for flood control or for water supply.

Streamflow — general term used to describe water flow within a stream channel. It can refer to stage, a relative depth of water at a gaging station, or discharge (defined below). Streamflow is composed of both stormflow and baseflow.

Discharge — volume of water, or streamflow, that passes a given location in a channel within a given period of time. Discharge is expressed in cubic feet per second (cfs) or cubic meters per second (cms). Runoff is calculated from discharge.

Streamflow Hydrograph — literally a graph of water data related to streamflow, either stage or discharge, over time. The shape of a hydrograph (e.g., peakedness or flashiness) is dependent on watershed properties.  Key characteristics of a streamflow hydrograph are illustrated in Figure 3.  

Baseflow — the groundwater contribution to streamflow. It is a significant part of the streamflow hydrograph in wet climates. If present, it is generally more regular or constant than stormflow.

Stormflow — the stormwater contribution to streamflow. Stormflow occurs in response to a rainfall event and represents the direct runoff in response to the event. It generally increases with development in a watershed.

Peak Discharge — the point on the hydrograph where discharge is greatest. In small watersheds, it generally occurs immediately following the end of rainfall. Peak discharge depends on the direct runoff and the time it takes for the runoff to concentrate in the stream. It tends to increase with development in the watershed.

[bookmark: _GoBack]Time to Peak Discharge — time from the start of rainfall to peak discharge. It tends to decrease with development in the watershed.
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Figure 3.  Illustration of key components of a streamflow hydrograph. 
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