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Abstract 
 

This article provides an overview of field studies in hydrology, highlighting their importance 

in understanding the movement and storage of water on Earth. Through techniques such as 

stream gauging, water sampling, and remote sensing, hydrologists can gather data and 

observe phenomena in real-world settings. The article showcases several examples of field 

studies, including the Hubbard Brook Experimental Forest, the Amazon Basin, and the 

Western United States Drought, to demonstrate how these studies have helped improve our 

understanding of water resources and inform water management practices. As we face 

ongoing challenges related to water scarcity and climate change, field studies remain a 

critical tool in hydrology research. 

 

Introduction 
 

Hydrology is a branch of earth science that studies the movement, distribution, and quality of 

water on Earth. It encompasses the study of water in the atmosphere, on the land surface, and 

underground. Field studies are an essential aspect of hydrology, providing an opportunity to 

collect data and observe phenomena in real-world settings. This article will provide an 

overview of field studies in hydrology, including their importance, common techniques, and 

examples of their application. 

 

Importance of Field Studies in Hydrology 
 

Field studies are essential in hydrology for several reasons. First, they allow hydrologists to 

collect data that cannot be obtained through remote sensing or laboratory experiments. 

Hydrology is a complex field, and many variables that influence the movement and quality of 

water cannot be easily measured from a distance or in a controlled setting. Field studies 

provide an opportunity to measure these variables in real-world settings, providing more 

accurate and comprehensive data. 

 

Second, field studies allow hydrologists to observe phenomena as they occur. Hydrological 

systems are dynamic and often exhibit behaviors that are difficult to predict or replicate in a 

laboratory. Observing these phenomena in the field can help hydrologists better understand 

how different variables interact and influence the movement and quality of water. 

 

Third, field studies provide an opportunity to test and validate models and hypotheses. 

Hydrology is a data-driven science, and models and hypotheses must be validated using 

empirical data. Field studies provide a way to test these models and hypotheses in real-world 

settings, ensuring that they are accurate and applicable to real-world situations. 

 

 

 



Common Techniques Used in Field Studies 
 

There are several techniques commonly used in field studies in hydrology. These include: 

 

Stream Gauging 

 

Stream gauging is the process of measuring the volume and velocity of water flowing in a 

stream or river. This information is used to calculate the discharge, or the amount of water 

flowing through the stream or river at a given point in time. Stream gauging is typically done 

using a current meter, which measures the velocity of the water, and a cross-section 

measurement, which measures the depth and width of the stream or river. 

 

Water Sampling 

 

Water sampling is the process of collecting water samples from a stream, river, lake, or 

groundwater source. These samples are typically analyzed in a laboratory to determine the 

quality of the water, including its chemical composition, nutrient content, and presence of 

pollutants. Water sampling is typically done using a specialized sampler, which is designed to 

collect a representative sample of water from a specific depth or location. 

 

Groundwater Monitoring 

 

Groundwater monitoring involves measuring the level and quality of water in underground 

aquifers. This is typically done using a network of wells, which are drilled into the aquifer at 

various depths. Water levels in these wells are measured periodically to determine the 

changes in water level over time. Samples of the groundwater are also collected from these 

wells to determine the quality of the water. 

 

Soil Moisture Monitoring 

 

Soil moisture monitoring involves measuring the amount of moisture present in the soil. This 

information is important for understanding how water moves through the soil and is taken up 

by plants. Soil moisture monitoring is typically done using specialized sensors, which are 

inserted into the soil at various depths. 

 

Remote Sensing 

 

Remote sensing involves using satellites and other technology to collect data about the 

Earth's surface. This data can be used to monitor changes in water resources, such as changes 

in the extent of glaciers, changes in the amount of snow cover, and changes in the extent of 

wetlands. Remote sensing is a powerful tool in hydrology, as it allows hydrologists to collect 

data over large areas quickly and efficiently. 

 

Examples of Field Studies in Hydrology 
 

There are numerous examples of field studies in hydrology, each of which has contributed to 

our understanding of how water moves and is stored on Earth. Below are a few examples: 

 

 

 



The Hubbard Brook Experimental Forest 

 

The Hubbard Brook Experimental Forest is a long-term research site located in New 

Hampshire, USA. It was established in 1955 to study the effects of forest management on 

water quality and quantity. Researchers at the site have conducted numerous field studies 

over the years, including stream gauging, water sampling, and soil moisture monitoring. One 

of the key findings from the research conducted at Hubbard Brook is that clearcutting, a 

common forestry practice, can have significant impacts on water resources, including 

increased erosion and decreased water quality. 

 

The Amazon Basin 

 

The Amazon Basin is the largest watershed in the world, covering over 6 million square 

kilometers in South America. Hydrologists have conducted numerous field studies in the 

Amazon Basin to better understand the movement and storage of water in the region. One 

notable study used a network of 36 river gauges to measure the discharge of the Amazon 

River and its tributaries. The data collected from this study helped researchers better 

understand how the Amazon Basin contributes to global water cycles and how changes in 

land use and climate could impact water resources in the region. 

 

The Western United States Drought 

 

In recent years, the western United States has experienced severe drought conditions, 

impacting water resources and ecosystems throughout the region. Hydrologists have 

conducted numerous field studies to better understand the causes and impacts of the drought. 

One such study involved using a network of sensors to measure soil moisture levels 

throughout the region. The data collected from this study helped researchers better 

understand how drought conditions were affecting plant and animal populations and provided 

valuable information for water managers as they worked to allocate scarce water resources. 

 

Conclusion 
 

Field studies are a critical aspect of hydrology, providing an opportunity to collect data and 

observe phenomena in real-world settings. By using techniques such as stream gauging, water 

sampling, and remote sensing, hydrologists can better understand how water moves and is 

stored on Earth. Examples such as the Hubbard Brook Experimental Forest, the Amazon 

Basin, and the Western United States Drought demonstrate the importance of field studies in 

improving our understanding of water resources and helping us better manage them. As we 

continue to face challenges related to water scarcity and climate change, field studies will 

remain an essential tool in hydrology. 
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