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1: Watershed management - Wikipedia
Improve water quality, regulate water flow for drought and flood management, provide wildlife habitat, provide carbon
storage, contribute to climate change adaptation, provide opportunities for recreational fishing and hunting.

Posted on November 23, by Madhavi Pore The scientific and rational land and water resource management is
the basic need for providing basic necessities i. Increasing biotic pressure and over exploitation of land,
deforestation and improper water management lead to increase erosion, development of water logging and
conversion of fertile agricultural land to unproductive waste land. Under such conditions, improvement and
attainment of sustenance in agricultural production necessitates proper and timely monitoring and judicious
utilization of natural resources through adoption of ecologically sustainable management practices. By
adopting watershed as a unit, different measures can be adopted and executed carefully in each of the
toposequences according to its capability. This approach is thus a vastly improved strategy over the existing
broad and basically sectoral programs. Advances in sciences are useless, if there is not sufficient water and
enough good land for farming, If the water and soil on which all the agriculture and all human life depend is
wasted away. Since water and soil are the basic resources, it necessitates the evaluation of watershed in terms
of run-off potential and erosion susceptibility, in order to adopt various soil and water conservation measures
and development actions. These processes can be assessed for each single land use and land type, small unit
source watershed and large watershed of mix land use. Some of these phenomenon are dynamic in nature.
Another advantage of remote sensing technology is inherent matching of data sets of various themes as they
are based on same data source â€” the satellite imagery. Moreover, remote sensing technology by its repeated
survey of the same area enables us to monitor the progress of work. Since geographic data amassed from
satellite remote sensing is of huge volumes, there is need for Geographic Information System GIS to handle
this data. GIS is powerful tool with unique capability for storing, manipulating, retrieving both spatial and
non-spatial data. Modeling of natural phenomenon such as hydrologic response of watershed to precipitation
and its phenomenon to erosion hazard due to run-off can be best simulated through GIS. Effective use of space
based RS data suitably integrated with collateral, hydrological and meteorological data through the use of GIS
solutions with cloud services can help to evolve alternate prescriptions to achieve sustainable development of
natural resources. A watershed is a topographically delineated area drained by the stream system, to some
point on a stream or river. It is an area from which runoff resulting from precipitation flows past a single point
into a stream, river, lake or an ocean. Watershed provides a limited surface area, so physical processes
pertinent to morphology and hydrology have crucial impact on it. The climatic parameters such as water
storage, sedimentation and evapotranspiration of watershed beneficial in determining denudational rates,
moisture and energy balances. These determinations, in turn, help in management of land, water, flora, fauna
and the bio-geo-physical environment. Field work is necessary for ancillary data collection ex rainfall, soil
data collection. Includes spatial database creation.
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2: What are the benefits of Watershed Segmentation in digital image processing? - Stack Overflow
Benefits of Healthy Watersheds. Our natural ecosystems are made up of forests, wetlands, water sources, plants and
animals, and provide multiple goods and services that contribute to a healthy economy, environment and people. Every
day, we rely on ecosystem goods and services - they connect us to our environment.

Controlling pollution[ edit ] In agricultural systems, common practices include the use of buffer strips ,
grassed waterways, the re-establishment of wetlands , and forms of sustainable agriculture practices such as
conservation tillage , crop rotation and inter-cropping. After certain practices are installed, it is important to
continuously monitor these systems to ensure that they are working properly in terms of improving
environmental quality. In urban settings, managing areas to prevent soil loss and control stormwater flow are a
few of the areas that receive attention. A few practices that are used to manage stormwater before it reaches a
channel are retention ponds , filtering systems and wetlands. It is important that storm-water is given an
opportunity to infiltrate so that the soil and vegetation can act as a "filter" before the water reaches nearby
streams or lakes. In the case of soil erosion prevention, a few common practices include the use of silt fences,
landscape fabric with grass seed and hydroseeding. The main objective in all cases is to slow water movement
to prevent soil transport. Governance[ edit ] The 2nd World Water Forum held in The Hague in March raised
some controversies that exposed the multilateral nature and imbalance the demand and supply management of
freshwater. While donor organisations, private and government institutions backed by the World Bank ,
believe that freshwater should be governed as an economic good by appropriate pricing, NGOs however, held
that freshwater resources should be seen as a social good. Also, the implementation of any common vision
presents a new role for NGOs because of their unique capabilities in local community coordination, thus
making them a valuable partner in network governance. Although these groups share a common ecological
space that could transcend state borders, their interests, knowledge and use of resources within the watershed
are mostly disproportionate and divergent, resulting to the activities of a specific group adversely impacting on
other groups. Examples being the Minamata Bay poisoning that occurred from to , killing over 1, individuals
and the Wabigoon River incidence of Furthermore, while some knowledgeable groups are shifting from
efficient water resource exploitation to efficient utilization, net gain for the watershed ecology could be lost
when other groups seizes the opportunity to exploit more resources. This gap in cooperative communication
among multilateral stakeholders within an interconnected watershed, even with the likely presence of the
usually reactive and political boundary-constraint state regulations, makes it necessary for the
institutionalisation of an ecological-scale cooperative network of stakeholders. Moreover, the need to create
partnerships between donor organisations, private and government institutions and community representatives
like NGOs in watersheds is to enhance an "organisational society" among stakeholders. Also, it explicates the
concept of network governance , which is "the only alternative for collective action", [8] requiring government
to rescale its role in decision making and collaborate with other stakeholders on a level playing field rather
than in an administrative or hierarchical manner. Several riparian states have adopted this concept in managing
the increasingly scarce resources of watersheds. These include, the nine Rhine states, with a common vision of
pollution control , [9] the Lake Chad and river Nile Basins, whose common vision is to ensure environmental
sustainability. For instance, essential local coordination and education are areas where the services of NGOs
have been effective. Environmental law Environmental laws often dictate the planning and actions that
agencies take to manage watersheds. Some laws require that planning be done, others can be used to make a
plan legally enforceable and others set out the ground rules for what can and cannot be done in development
and planning. Most countries and states have their own laws regarding watershed management. Those
concerned about aquatic habitat protection have a right to participate in the laws and planning processes that
affect aquatic habitats. By having a clear understanding of whom to speak to and how to present the case for
keeping our waterways clean a member of the public can become an effective watershed protection advocate.
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3: Advantages and Disadvantages | CropWatch
Watershed management is the study of the characteristics of a watershed that manages the water quality, water supply,
drainage, rain water flow and other sustainable maintenance planning regarding a watershed. Advantage: Water quality
is strictly maintained. Distribution of water is equal and sustainable.

Watershed Management - Overview What is a Watershed? Every body of water e. The watershed is the area of
land that drains or sheds water into a specific receiving waterbody, such as a lake or a river. As rainwater or
melted snow runs downhill in the watershed, it collects and transports sediment and other materials and
deposits them into the receiving waterbody. What is Watershed Management? Watershed management is a
term used to describe the process of implementing land use practices and water management practices to
protect and improve the quality of the water and other natural resources within a watershed by managing the
use of those land and water resources in a comprehensive manner. What is Watershed Management Planning?
Watershed management planning is a process that results in a plan or a blueprint of how to best protect and
improve the water quality and other natural resources in a watershed. That is why a comprehensive planning
process that involves all affected municipalities located in the watershed is essential to successful watershed
management. Why is watershed management important? Runoff from rainwater or snowmelt can contribute
significant amounts of pollution into the lake or river. Watershed management helps to control pollution of the
water and other natural resources in the watershed by identifying the different kinds of pollution present in the
watershed and how those pollutants are transported, and recommending ways to reduce or eliminate those
pollution sources. Watershed management planning comprehensively identifies those activities that affect the
health of the watershed and makes recommendations to properly address them so that adverse impacts from
pollution are reduced. Watershed management is also important because the planning process results in a
partnership among all affected parties in the watershed. That partnership is essential to the successful
management of the land and water resources in the watershed since all partners have a stake in the health of
the watershed. It is also an efficient way to prioritize the implementation of watershed management plans in
times when resources may be limited. Impacts from upstream sources can sometimes undermine the efforts of
downstream municipalities to control pollution. What are some key steps in watershed management? It is
important to establish a baseline of the overall nature and quality of the watershed in order to plan properly for
the improvement of the resources in the watershed and to actually measure those improvements. The first steps
in watershed management planning are to: Department of Agriculture, and municipal offices such as planning
and zoning, inland wetlands, and public works. Additional information specific to the watershed can be
gathered during volunteer stream walks which allow for on the ground study of the general conditions of the
receiving waters and the adjacent watershed areas. Build Local Partnerships Watershed planning should also
identify and include the partners, or "stakeholders," in the watershed. Development of local partnerships can
also lead to greater awareness and support from the general public. Once individuals become aware of and
interested in their watershed, they often become more involved in decision-making as well as hands-on
protection and restoration efforts. Through such involvement, watershed management builds a sense of
community, helps reduce conflicts, increases commitment to the actions necessary to meet environmental
goals, and ultimately, improves the likelihood of success for the watershed management plan. Local
partnerships can include:
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4: Watershed Reports - Benefits
Watershed management involves the study of the characteristics of a watershed. It aims at implementing plans and
programs to enhance the functions of the watershed which affect the animal, plant and human communities. The
advantages and disadvantages of watershed management are as follows: Advantages. 1.

What is Watershed Management? Watershed management serves to integrate planning for land and water; it
takes into account both ground and surface water flow, recognizing and planning for the interaction of water,
plants, animals and human land use found within the physical boundaries of a watershed. What happens on the
land and water in a watershed can affect the water supply that rivers provide. While land and water are closely
linked, these resources have not historically been managed in a fully integrated manner. Focusing efforts at the
watershed level provides a comprehensive understanding of local management needs, and encourages locally
led management decisions. A healthy watershed provides the triple benefits of human, ecological and
economic health. The goal of watershed management is to properly balance and manage this resource.
Ecological Health A healthy watershed functions as a complete ecological system promoting the health of all
living organisms and landscapes within the watershed. A healthy, intact watershed minimizes the impacts of
flooding and erosion and serves to filter sediments and contaminants so they do not reach our streams, lakes,
and groundwater. Economic Health An abundant supply of clean water is essential for a vibrant economy.
Homes, farms, municipalities and businesses all need an ample supply of clean water to operate effectively.
Clean water allows municipalities, businesses, agricultural producers, and industries to operate more cost
effectively, saving money for taxpayers and consumers. Healthy rivers, lakes, wetlands and natural spaces are
foundations for recreation and tourism. Human Health Life requires a safe daily supply of water. But water is
far more than that: Clean rivers, lakes and streams provide many healthy recreational opportunities including
swimming, boating, and fishing. The series of webinars and podcasts can be viewed HERE. Alberta Wetlands
Policy Implementation of the Alberta Wetland Policy in the White Area of the Province is occuring in a
phased manner that permits Albertans to begin preliminary application of the tools and systems enabled under
the new policy, and to assess how the new policy will affect their respective activities. As of June 1st, ,
Proponents will be expected to submit wetland-related Water Act applications in accordance with new
requirements established under the Alberta Wetland Policy. This coincides with the beginning of the field
season for conducting wetland field assessments.
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5: Benefits of a Watershed Management Authority
Benefits of a Watershed Management Authority. A Watershed Management Authority (WMA) is made up of local cities,
counties, and soil and water conservation districts that reside in a watershed.

Surface waters including rivers, lakes, and estuaries have the natural ability to assimilate nutrients phosphorus
and nitrogen. In an undeveloped watershed, hydrologic and nutrient loads are commonly low, and surface
water quality is very good. Some nutrients in a natural system are desirable and necessary to sustain aquatic
life. A surface water segment is listed as impaired when the measured water quality exceeds the state standard.
The nutrient producing the impairment may be phosphorus, nitrogen, or both. Freshwaters are commonly
phosphorus-limited, while brackish and salt waters are commonly nitrogenlimited. Certain types of algae
present in surface waters can actually fix, or capture, nitrogen from the atmosphere. Identifying The Issue
Eutrophic surface waters have a variety of undesirable aesthetic, chemical, biological, and human health
characteristics. Impairment generally leads to the development of total maximum daily loads TMDLs and
required nutrient load reductions by the regulatory community to improve surface water quality. There are
currently almost 7, surface water segments impaired for nutrients in the U. In most cases, only the limiting
nutrient needs to be reduced to improve surface water quality. In these economic times, it is essential to find
cost-effective and sustainable solutions to reduce nutrient loads to nutrient-impaired waters. There are
commonly many potential sources of nutrients in a watershed, including municipal and industrial wastewater
discharges, agricultural discharges, snow melt, stormwater runoff, septic systems, dry weather baseflow,
groundwater seepage, internal recycling from surface water bottom sediments, atmospheric deposition both
wet and dry , and pets and wildlife. While most of these nutrient sources are direct sources, bottom sediments
can release stored phosphorus into the water column under anoxic low dissolved oxygen conditions. In some
cases, the less-recognized sources, such as bottom sediments or waterfowl, are the primary source of nutrients.
When attempting to improve surface water quality, it is extremely important to identify and quantify all
sources and magnitudes of the nutrients of concern in a watershed. The primary sources of nutrients can then
be identified, and cost-effective and sustainable solutions can be planned and implemented. If all nutrient
loads are not properly quantified, millions of dollars may be spent to remove nutrient loads from an
unimportant source, resulting in minimal water quality improvement. For example, in a phosphorus-limited
lake, if bottom sediments account for 70 percent of the annual phosphorus load, minimal water quality
improvement would be realized by treating stormwater runoff inflows. Conversely, there would be little
benefit from removing bottom sediments if stormwater runoff was the primary source of nutrients. Step one,
arguably the most important, involves quantifying all primary sources and magnitudes of nutrients in the
watershed. This step requires a commitment of time and funding to perform the required field monitoring of
nutrient sources. Field monitoring should be completed during different seasons throughout the year for
stormwater runoff, dry weather baseflow, groundwater seepage, recycling from bottom sediment, and other
sources. For nutrient sources with a hydrologic component, such as stormwater runoff and dry weather
baseflow, both water quantity and water quality must be monitored to calculate nutrient loads. Monitoring of
surface water quality is also recommended during this time to correlate watershed nutrient loads to receiving
water quality. Vertical profiling of in situ parameters is also recommended throughout the water column depth
in the monitoring period to assess stratification and internal processes. Although the monitoring cost can be
substantial, it is most often very small compared to the cost of implementing nutrient reduction projects or the
cost of implementing an ineffective solution. Although modeling is often necessary to quantify watershed
nutrient loads, models without field monitoring and calibration often overestimate nutrient loads by up to an
order of magnitude. Overestimation of nutrient loads leads to overestimating the required nutrient reduction
and corresponding cost to achieve compliance and water quality improvement. Step two involves evaluating
potential point source solutions. This is only applicable if there are point source discharges containing
nutrients in the watershed. Water volume reduction using infiltration basins or reuse may also be possible.
Typical evaluation factors for all potential load reduction alternatives include nutrient load reduction, life
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cycle cost capital plus ongoing operation and maintenance costs , life cycle cost per mass of nutrient removed,
and greenhouse gas emissions. There may be other prioritization factors identified by the local entity for
consideration, such as educational and recreational use, wildlife habitat, fisheries, and aesthetics. Step three
includes evaluating potential nonpoint source solutions. Examples of nonpoint source solutions include
nonstructural practices e. Coagulant treatment, which involves precipitating phosphorus in an offline settling
pond, is often the most cost-effective solution for phosphorus load reduction. Coagulant treatment also uses
substantially less land than traditional wet ponds or dry basins. As an example, a 3-acre wet settling basin is
used to treat stormwater runoff from a 1,acre urban watershed and achieve an 85 percent annual mass
phosphorus reduction. Step four involves evaluating in-water solutions to determine if they are feasible based
on the type of water and primary nutrient sources. If bottom sediments are a primary source of phosphorus,
and the existing water depth is acceptable, it is normally faster, much less disruptive, and much less expensive
to complete a coagulant surface treatment rather than dredge and dispose of sediments off-site. Various
options to cost-effectively reduce nutrient loads should be evaluated, including point source solutions,
nonpoint source solutions, in-water solutions, and nutrient offsets and trading. As an example, assume the
state environmental agency only has regulatory authority over point sources wastewater and industrial
discharges in a nutrient TMDL watershed through the NPDES wastewater discharge permit. Although point
source discharges may only be a minor source of nutrients, costly reductions to very low effluent
concentrations may be required to meet the TMDL. Stormwater runoff may be the primary nutrient source, but
it may not be regulated. This happens frequently and can be overcome using nutrient offsets or trading.
Through the use of offsets and trading, the primary sources of nutrients in a watershed can be reduced in a
more cost-effective manner. EPA to reduce the concentration of phosphorus in its wastewater facility effluent
to 0. Water from the Boise River is used for agricultural irrigation and returned to the Boise River. For this
reason, much of the benefit of the upstream phosphorus reduction to a very low concentration would be lost
through agricultural use. The city elected to partially reduce the phosphorus concentration in its wastewater
effluent. The remaining required phosphorus load reduction equivalent to an effluent of 0. An offset project is
typically owned and operated by the same entity responsible for NPDES permit compliance. The city
purchased a parcel of land adjacent to an agricultural drain near the downstream end of the Boise River. A
coagulant treatment project will be constructed to treat agricultural discharges from 40, acres of land. The
capital cost for the coagulant treatment project is substantially less than the capital cost to achieve a
phosphorus effluent concentration of 0. This treatment project will address a large agricultural drain, one of
the primary sources of phosphorus in the watershed. In the absence of an offset project, this source would not
have been treated in the watershed. In addition, the phosphorus reduction at the downstream end of the Boise
River will result in lower phosphorus loads and additional environmental benefit for the Snake River. For this
reason, the state of Georgia only has the ability to regulate phosphorus discharges through the NPDES
wastewater discharge permits. The state is requiring these point sources to reduce their effluent phosphorus
concentrations. Chicken litter is generated in the watershed and commonly applied to agricultural fields in
north Georgia for fertilizer. Primarily, the nitrogen is needed for its fertilizer value, but the phosphorus is not.
The option of not using and exporting chicken litter from the basin is being considered in lieu of modifications
at one or more of the wastewater facilities. This may provide an opportunity to achieve the required
phosphorus load reduction at a lower cost. The details of this phosphorus trade would be incorporated into the
NPDES wastewater discharge permit. In other locations in the U. These include both point-to-point source and
point-to-nonpoint source trading programs. The overall objective of the watershed approach to nutrient
management is to identify and implement cost-effective solutions that also maximize environmental benefits.
This requires taking the time to develop a thorough understanding of the primary sources and magnitudes of
nutrients in a watershed. Without this step, substantial funds may be spent with little or no environmental
improvement. These options should focus on the primary sources of the nutrients of concern. The best
solutions can then be planned and implemented based on total nutrient load reduction, cost-effectiveness,
environmental benefit, and other factors established by the local entity. It is very important for local entities
responsible for nutrient reductions to have a variety of options available to achieve compliance. Having
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options will lower the overall cost of nutrient solutions, increase total nutrient reductions, and result in greater
surface water quality improvement. WRE, is the national stormwater leader for Brown and Caldwell.
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6: Benefits of GIS & RS in Watershed Management
4. the benefits of the watershed management approach. Watershed management approaches are evolving throughout
the country and are being used to solve tough problems. On the following pages are 6 examples of successful
watershed management cases. Based on successful watershed management efforts like these across the country, this
tutorial presents four core principles of watershed management: 1.

Suited for poorly drained soils. High soil moisture loss. Highest fuel and labor costs. Chisel Less winter wind
erosion from roughened surface. Well adapted to poorly drained soils. Shredding may be needed for residue
flow. Medium fuel and labor requirements. Disk Less erosion with more residue. Well adapted for
well-drained soils. Little erosion control with more operations. Ridge Plant Excellent for furrow irrigation or
poorly drained soils. Ridges warm up and dry out quickly. Well suited for organic production. Must be annual
row crops. Wheel spacing and other machinery modifications may be needed. Creating and maintaining
ridges. Strip-till Tilled residue-free strip warms quickly. Injection of nutrients into row area. Well suited for
poorly drained soils. Cost of preplant operation. Strips may dry too much, crust, or erode without residue. Not
suited for drilled crops. Timeliness in wet falls. Minimum fuel and labor costs. Builds soil structure and
health. Increased dependence on herbicides. Slow soil warming on poorly drained soils.
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7: Watershed Management: Aspects, Objective and Various Measures
Watershed Management: Aspects, Objective and Various Measures! Water management means properly organizing the
hydrosphere in order to prevent major water crisis in future. (iv) Transportation of water and irrigation. Water shed is an
area bounded by the divide line of water flow. It may be drainage.

Water shed is an area bounded by the divide line of water flow. It may be drainage basin or stream. The
management of rainfall and resultant runoff is based on a natural unit called water shed. The Himalayas are
one of the most critical water sheds in the world. Our water regimes in the mountain ranges are threatened
resulting in the depletion of water resources. The damage of reservoirs and irrigation systems and misuse of
Himalayan slopes are mounting as are the costs for control measures during the flood season every year. The
hydroelectric power potential can be harnessed from Himalayan water sheds only when proper control
measures are taken. These include soil and land use survey, soil conservation in catchments of River valley
projects and flood prone rivers, afforestation, social forestry programmes, drought prone area development
programme, desert development and control of shifting cultivation. The watersheds are very often found to be
degraded due to uncontrolled, unplanned and unscientific land use activities. Organizing, deforestation,
mining, construction activities, industrialization, shifting cultivation, natural and artificial fires, soil erosion
and ignorance of local people have been responsible for degradation of various watersheds. Water loss can
also be prevented by certain good agricultural practices. Objectives of Watershed Management: Rational
utilization of land and water sources for optimum production causing minimum damage to the natural
resources is known as watershed management. The main goal of Watershed Management is to implant the
sustainable management of natural resources to improve the quality of living for the population is to be
accomplished by the following objectives: Improvement and restoration of soil quality and thus, raising
productivity rates. Supply and securing of clean and sufficient drinking water for the population. Improvement
of infrastructure for storage, transport and agricultural marketing. To manage the watershed for beneficial
developmental activities like domestic water supply, irrigation, hydropower generation etc. To minimize the
risks of floods, droughts and landslides. To develop rural areas in the region with clear plans for improving the
economy of the regions. In the fifth year plan, watershed management approach was included with a number
of programs for it and a national policy was developed. In watershed management the aspects of development
are considered with regard to availability of the resources. Various measures taken up for management include
following: Understand the role of land use management and its impact on water resources conservation,
livelihood, ecosystem and water resources sources in selected different land use watersheds. Proper storage of
water is done with provision for use in dry seasons in low rainfall areas. It also helps in moderation of floods.
In watershed development, afforestation and crop plantation play a very important role. They help to prevent
soil erosion and retention of moisture. In high rainfall areas, woody trees are grown in between crops to
substantially reduce the runoff and loss of fertile soil. In Dehradun trees Eucalyptus, Leucaena and grasses like
Chrysopogon are grown along with maize or wheat to achieve the objectives. Woody trees grown successfully
in such agro-forestry programs include Sheesham, Teak and Keekar which have been used in watershed areas
of river Yamuna. Mechanical measures for reducing soil erosion and runoff losses: Several mechanical
measures like terracing, bunding, bench terracing, no-till farming, contour cropping, strip cropping etc.
Bunding has proved to be a very useful method in reducing runoff, peak discharge and soil loss in Dehradun
and Siwaliks. Scientific mining and quarrying: Due to improper mining, the hills lose stability and get
disturbed resulting in landslides, rapid erosion etc. Contour trenching at an interval of one meter on
overburdened dump, planting some soil binding plants land draining of water courses in the mined area are
recommended for minimizing the destructive effects of mining in watershed areas. The communities are to be
motivated for protecting a freshly planted areas and maintaining a water harvesting structure implemented by
the government or some external agency NGO independently or by involving the locale people. Successful
watershed management has been done at Sukhomajri, Panchkula and Haryana through active participation of
the local people. Watershed management in Himalayan region is of vital importance since most of the
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watersheds of our country lie there. Several anthropogenic activities accelerate its slope instability which
needs to be prevented and efforts should be made to project the watershed by preventing overgrazing,
terracing and contour farming to check runoff and erosion etc. On steeper slopes with sliding faces, straw
mulching tied with thin wires and ropes helps in establishing the vegetation and stabilizing the slopes.
8: Benefits of Healthy Watersheds
Costs and Benefits of Watershed Management 5. Major Issues in Watershed Management 6. Determinants of
Watershed Status Integrated Watershed Management: Basic.

9: Benefits of Healthy Watersheds â€” Conservation Halton
Watershed management is an adaptive, comprehensive, integrated multi-resource management planning process that
seeks to balance healthy ecological, economic, and cultural/social conditions within a watershed.
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