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Graduate Certificate in Dam Engineering

Hydrology for Dams

Hydrology is the scientific study of the movement, distribution, and quality of water on Earth. It plays a
crucial role in dam engineering as it helps engineers understand the behavior of water in various
environments, allowing them to design and manage dams effectively.

Hydrologic Cycle is the continuous process by which water is circulated from the Earth's surface to the
atmosphere and back again. It includes processes such as evaporation, condensation, precipitation,
infiltration, runoff, and transpiration.

Evaporation is the process by which water changes from a liquid to a gas or vapor. It occurs when water is
heated by the sun and turns into water vapor, which then rises into the atmosphere.

Condensation is the process by which water vapor in the air is changed into liquid water. This occurs when
the air cools and cannot hold the water vapor, leading to the formation of clouds.

Precipitation is any form of water, such as rain, snow, sleet, or hail, that falls from the atmosphere to the
Earth's surface. It is a crucial component of the hydrologic cycle as it replenishes water sources on the Earth.

Infiltration is the process by which water on the ground surface enters the soil. It is important in hydrology
as it influences groundwater recharge and the movement of water underground.

Runoff refers to the portion of precipitation that flows over the land surface and eventually reaches streams,
rivers, lakes, and oceans. It is a key factor in determining the amount of water available for storage in dams.

Transpiration is the process by which water is absorbed by plants through their roots and released into the
atmosphere as vapor through their leaves. It is an important component of the water cycle and influences
the overall movement of water in the environment.

Surface Water refers to water that is found on the Earth's surface in streams, rivers, lakes, and oceans. It is a
vital resource for human consumption, agriculture, industry, and other purposes.

Groundwater is water that is found beneath the Earth's surface in soil pores and rock formations. It is a
significant source of water for drinking, irrigation, and industrial use.

Hydraulic Head is a measurement of the potential energy of water in a reservoir or aquifer. It represents the
height of water above a specific point and is crucial in determining the flow of water in dams.

Aquifer is a geological formation that contains and transmits groundwater. It acts as a natural reservoir that
can store and release water over time.

Watershed is an area of land that drains all the streams and rainfall to a common outlet, such as a dam or
reservoir. It plays a critical role in hydrology as it determines the boundaries of water flow and storage.
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Peak Flow is the maximum flow rate of a river or stream at a specific location. It is essential for dam
engineers to understand peak flows to design structures that can safely manage high water levels.

Permeability is the ability of a material, such as soil or rock, to allow water to pass through it. It is a crucial
factor in determining how water moves through the ground and influences groundwater recharge.

Hydraulic Conductivity is a measure of how easily water can flow through a porous medium, such as soil or
rock. It is an important parameter in hydrology as it determines the rate at which water can move through a
material.

Groundwater Recharge is the process by which water infiltrates the ground and replenishes underground
water sources. It is essential for maintaining the balance of water in aquifers and sustaining water
availability.

Reservoir is a human-made or natural body of water that stores water for various purposes, such as
irrigation, drinking water supply, flood control, and hydropower generation. Dams are often built to create
reservoirs for water storage.

Hydropower is electricity generated from the energy of moving water. It is a renewable energy source that
relies on dams and reservoirs to harness the power of flowing water.

Flood Control refers to the management of water levels in rivers and streams to prevent or reduce the
impact of floods on human settlements, infrastructure, and agriculture. Dams are essential structures for
flood control purposes.

Seepage is the slow movement of water through soil or rock. It can pose a risk to dam safety if not properly
controlled, as excessive seepage can weaken the structure and lead to failure.

Embankment Dam is a type of dam constructed with compacted earth or rock fill. It is commonly used for
water storage, flood control, and hydropower generation.

Concrete Dam is a type of dam built using concrete or cement. It is known for its strength and durability,
making it suitable for large-scale water storage projects.

Spillway is a structure built into a dam to safely release excess water when the reservoir reaches its capacity.
It helps prevent overtopping of the dam and potential downstream flooding.

Outlet Works are structures built in a dam to control the release of water from the reservoir. They often
include gates, valves, and conduits to regulate the flow of water downstream.

Hydraulic Jump is a phenomenon that occurs when a high-velocity flow of water abruptly slows down and
increases in depth. It is often observed in spillways and can cause erosion if not properly managed.

Sedimentation is the process by which particles and debris settle out of water and accumulate in reservoirs.
It can reduce the storage capacity of dams over time and impact their effectiveness.

Reservoir Sedimentation is the gradual filling of a reservoir with sediment, reducing its storage capacity and
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affecting water quality. It is a common challenge faced by dam engineers in managing water resources.

Hydraulic Structures are man-made structures designed to control the flow of water in rivers, streams, and
reservoirs. They include dams, spillways, weirs, and channels, among others.

Hydraulic Modeling is the use of mathematical and computational techniques to simulate the behavior of
water in hydraulic systems. It helps engineers design and analyze hydraulic structures for optimal
performance.

Flood Routing is the process of predicting and managing the flow of water during a flood event. It involves
using hydrologic and hydraulic models to determine how water will move through a river system and
impact downstream areas.

Reservoir Operation refers to the management of water levels in a reservoir to meet various objectives, such
as water supply, flood control, and hydropower generation. It involves making decisions on when to release
or store water based on changing conditions.

Hydrological Data includes information on precipitation, streamflow, groundwater levels, and other
hydrologic variables. It is essential for dam engineers to collect and analyze hydrological data to design and
operate dams effectively.

Hydrological Modeling is the process of using mathematical models to simulate the behavior of water in the
environment. It helps engineers predict how water will move through a watershed and how it will interact
with dams and other structures.

Hydrological Analysis involves studying and interpreting hydrological data to understand the behavior of
water in a specific area. It helps engineers assess the potential risks and impacts of water-related events,
such as floods or droughts.

Climate Change is the long-term alteration of temperature and typical weather patterns in a place. It can
impact hydrological cycles, water availability, and the design of dams and other water infrastructure.

Drought is a prolonged period of below-average precipitation that leads to water shortages and
environmental stress. It can pose challenges for dam engineers in managing water resources and
maintaining reservoir levels.

Flood is an overflow of water onto land that is usually dry. It can cause damage to infrastructure, crops, and
human settlements. Dams play a crucial role in flood control by regulating the flow of water in rivers and
streams.

Water Quality refers to the chemical, physical, and biological characteristics of water. It is important to
monitor and maintain water quality in dams and reservoirs to ensure safe drinking water supply and healthy
aquatic ecosystems.

Water Use Efficiency is the measure of how effectively water is used for various purposes, such as irrigation,
industry, and domestic consumption. It is essential for sustainable water management and conservation.
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Environmental Impact Assessment is a process that evaluates the potential environmental impacts of a
proposed project, such as a dam or reservoir. It helps identify and mitigate negative effects on ecosystems,
habitats, and water quality.

Water Rights are legal rights to use water from a specific source, such as a river or groundwater aquifer.
They are important in water management and allocation, especially in regions with limited water resources.

Water Scarcity is a condition in which the demand for water exceeds the available supply. It is a growing
concern globally due to population growth, climate change, and unsustainable water use practices.

Hydrological Risk Assessment is the process of identifying and analyzing potential risks related to water,
such as floods, droughts, and water quality issues. It helps decision-makers develop strategies to mitigate
risks and improve water management practices.

Water Balance is the accounting of all inflows and outflows of water in a given system, such as a watershed
or reservoir. It helps engineers understand the overall water availability and usage in a specific area.

Groundwater Monitoring involves measuring and analyzing the levels and quality of groundwater in wells
and aquifers. It is essential for assessing the health of groundwater resources and detecting changes over
time.

Hydrometeorology is the study of the interactions between the atmosphere and the Earth's surface in
relation to water. It combines elements of meteorology, hydrology, and climatology to understand weather
patterns and their impact on water resources.

Water Resources Management is the planning, development, and sustainable use of water resources for
various purposes, such as agriculture, industry, and domestic consumption. It involves balancing competing
demands for water and protecting the environment.

Water Security is the assurance of reliable access to clean water for all people. It involves ensuring
sustainable water management practices, addressing water quality issues, and building resilience to water-
related challenges.

Climate Resilience is the ability of a system to withstand and adapt to the impacts of climate change. It is
important for dam engineers to design structures that can withstand extreme weather events and changing
hydrological conditions.

Geographical Information System (GIS) is a tool that allows users to visualize, analyze, and interpret spatial
data. It is commonly used in hydrology to map watersheds, analyze terrain characteristics, and assess
potential risks related to water.

Remote Sensing is the use of satellite imagery and other technologies to gather information about the
Earth's surface from a distance. It is valuable in hydrology for monitoring water resources, detecting
changes in land use, and assessing environmental impacts.

Water Governance refers to the political, social, and administrative systems that influence water
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management and allocation. It involves setting policies, laws, and regulations to ensure equitable access to
water and sustainable use of water resources.

Water Conservation is the practice of using water efficiently to reduce waste and preserve water resources.
It includes measures such as fixing leaks, using water-saving appliances, and promoting sustainable water
use habits.

Water Infrastructure includes the physical structures and facilities that are used to collect, store, treat, and
distribute water. It encompasses dams, reservoirs, pipelines, treatment plants, and distribution networks.

Integrated Water Resources Management is an approach that seeks to coordinate the management of
water resources across different sectors and stakeholders. It aims to promote sustainable water use, protect
ecosystems, and address water-related challenges.

Water Footprint is the total volume of water used to produce goods and services consumed by an
individual, community, or nation. It includes the water used directly (e.g., for drinking) and indirectly (e.g.,
for agriculture and industry).

Desalination is the process of removing salt and other impurities from seawater or brackish water to
produce fresh water. It is a technology used in regions facing water scarcity to increase water supply.

Water Reuse is the practice of treating wastewater for reuse in various applications, such as irrigation,
industrial processes, and groundwater recharge. It helps reduce water demand and alleviate pressure on
freshwater sources.

Water Pricing involves setting the cost of water to reflect its true value and encourage efficient water use. It
is a tool used to promote water conservation, fund water infrastructure projects, and ensure equitable
access to water.

Water Policy refers to the laws, regulations, and guidelines that govern water management and allocation. It
plays a critical role in shaping water resources management practices, addressing water-related challenges,
and promoting water security.

Water Conflict arises when competing demands for water lead to disputes among different users or
stakeholders. It can occur at local, national, or international levels and poses challenges for sustainable
water management.

Water Diplomacy is the use of diplomatic tools and strategies to address water-related conflicts and
promote cooperation among riparian states. It involves negotiation, mediation, and collaboration to find
mutually beneficial solutions to water issues.

Transboundary Water Management involves managing water resources that flow across international
borders. It requires cooperation, coordination, and agreements among riparian states to ensure sustainable
and equitable use of shared water sources.

Water Scarcity is a condition in which the demand for water exceeds the available supply. It is a growing
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concern globally due to population growth, climate change, and unsustainable water use practices.

Hydrological Risk Assessment is the process of identifying and analyzing potential risks related to water,
such as floods, droughts, and water quality issues. It helps decision-makers develop strategies to mitigate
risks and improve water management practices.

Water Balance is the accounting of all inflows and outflows of water in a given system, such as a watershed
or reservoir. It helps engineers understand the overall water availability and usage in a specific area.

Groundwater Monitoring involves measuring and analyzing the levels and quality of groundwater in wells
and aquifers. It is essential for assessing the health of groundwater resources and detecting changes over
time.

Hydrometeorology is the study of the interactions between the atmosphere and the Earth's surface in
relation to water. It combines elements of meteorology, hydrology, and climatology to understand weather
patterns and their impact on water resources.

Water Resources Management is the planning, development, and sustainable use of water resources for
various purposes, such as agriculture, industry, and domestic consumption. It involves balancing competing
demands for water and protecting the environment.

Water Security is the assurance of reliable access to clean water for all people. It involves ensuring
sustainable water management practices, addressing water quality issues, and building resilience to water-
related challenges.

Climate Resilience is the ability of a system to withstand and adapt to the impacts of climate change. It is
important for dam engineers to design structures that can withstand extreme weather events and changing
hydrological conditions.

Geographical Information System (GIS) is a tool that allows users to visualize, analyze, and interpret spatial
data. It is commonly used in hydrology to map watersheds, analyze terrain characteristics, and assess
potential risks related to water.

Remote Sensing is the use of satellite imagery and other technologies to gather information about the
Earth's surface from a distance. It is valuable in hydrology for monitoring water resources, detecting
changes in land use, and assessing environmental impacts.

Water Governance refers to the political, social, and administrative systems that influence water
management and allocation. It involves setting policies, laws, and regulations to ensure equitable access to
water and sustainable use of water resources.

Water Conservation is the practice of using water efficiently to reduce waste and preserve water resources.
It includes measures such as fixing leaks, using water-saving appliances, and promoting sustainable water
use habits.

Water Infrastructure includes the physical structures and facilities that are used to collect, store, treat, and
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distribute water. It encompasses dams, reservoirs, pipelines, treatment plants, and distribution networks.

Integrated Water Resources Management is an approach that seeks to coordinate the management of
water resources across different sectors and stakeholders. It aims to promote sustainable water use, protect
ecosystems, and address water-related challenges.

Water Footprint is the total volume of water used to produce goods and services consumed by an
individual, community, or nation. It includes the water used directly (e.g., for drinking) and indirectly (e.g.,
for agriculture and industry).

Desalination is the process of removing salt and other impurities from seawater or brackish water to
produce fresh water. It is a technology used in regions facing water scarcity to increase water supply.

Water Reuse is the practice of treating wastewater for reuse in various applications, such as irrigation,
industrial processes, and groundwater recharge. It helps reduce water demand and alleviate pressure on
freshwater sources.

Water Pricing involves setting the cost of water to reflect its true value and encourage efficient water use. It
is a tool used to promote water conservation, fund water infrastructure projects, and ensure equitable
access to water.

Water Policy refers to the laws, regulations, and guidelines that govern water management and allocation. It
plays a critical role in shaping water resources management practices, addressing water-related challenges,
and promoting water security.

Water Conflict arises when competing demands for water lead to disputes among different users or
stakeholders. It can occur at local, national, or international levels and poses challenges for sustainable
water management.

Water Diplomacy is the use of diplomatic tools and strategies to address water-related conflicts and
promote cooperation among riparian states. It involves negotiation, mediation, and collaboration to find
mutually beneficial solutions to water issues.

Transboundary Water Management involves managing water resources that flow across international
borders. It requires cooperation, coordination, and agreements among riparian states to ensure sustainable
and equitable use of shared water sources.
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