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Flood Benefits, Safety Planning, Flood Control, Forecasting and World
Deadliest Flood

1. Benefits

Floods (in particular more frequent or smaller floods) can also bring many
benefits, such as recharging ground water, making soil more fertile and
increasing nutrients in some soils. Flood waters provide much needed water
resources inarid and semi-arid regions where precipitation can be very
unevenly distributed throughout the year and kills pests in the farming land.
Freshwater  floods  particularly play an important  role in
maintaining ecosystems in river corridors and are a key factor in maintaining
floodplain biodiversity. Flooding can spread nutrients to lakes and rivers, which

can lead to increased biomass and improved fisheries for a few years.

For some fish species, an inundated floodplain may form a highly suitable
location for spawning with few predators and enhanced levels of nutrients or
food. Fish, such as the weather fish, make use of floods in order to reach new
habitats. Bird populations may also profit from the boost in food production

caused by flooding.

Periodic flooding was essential to the well-being of ancient communities along
the Tigris-Euphrates Rivers, the Nile River, the Indus River, the Ganges and
the Yellow River among others. The viability of hydropower, a renewable

source of energy, is also higher in flood prone regions.
2. Flood Safety Planning

In the United States, the National Weather Service gives out the advice Turn
Around, Don't Drown" for floods; that is, it recommends that people get out of

the area of a flood, rather than trying to cross it. At the most basic level, the best
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defense against floods is to seek higher ground for high-value uses while
balancing the foreseeable risks with the benefits of occupying flood hazard
zones. Critical community-safety facilities, such as hospitals, emergency-
operations centers, and police, fire, and rescue services, should be built in areas
least at risk of flooding. Structures, such as bridges, that must unavoidably be in
flood hazard areas should be designed to withstand flooding. Areas most at risk
for flooding could be put to valuable uses that could be abandoned temporarily

as people retreat to safer areas when a flood is imminent.

Planning for flood safety involves many aspects of analysis and engineering,

including:

« observation of previous and present flood heights and inundated areas,

« statistical, hydrologic, and hydraulic model analyses,

« mapping inundated areas and flood heights for future flood scenarios,

« long-term land use planning and regulation,

« engineering design and construction of structures to control or withstand
flooding,

« intermediate-term  monitoring, forecasting, and emergency-response
planning, and

« Short term monitoring, warning, and response operations.

Each topic presents distinct yet related questions with varying scope and scale
In time, space, and the people involved. Attempts to understand and manage the

mechanisms at work in floodplains have been made for at least six millennia.

In the United States, the Association of State Flood plain Managers works to
promote education, policies, and activities that mitigate current and future
losses, costs, and human suffering caused by flooding and to protect the natural
and beneficial functions of floodplains — all without causing adverse impacts. A
portfolio of best practice examples for disaster mitigation in the United States is

available from the Federal Emergency Management Agency.
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3. Flood Control

In many countries around the world, waterways prone to floods are often
carefully managed. Defenses such as detention basins, levees, bunds, reservoirs,
and weirs are used to prevent waterways from overflowing their banks. When
these defenses fail, emergency measures such as sandbags or portable inflatable
tubes are often used to try to stem flooding. Coastal flooding has been addressed
in portions of Europe and the Americas with coastal defenses, such as sea

walls, beach nourishment, and barrier islands.

In the riparian zone near rivers and streams, erosion control measures can be
taken to try to slow down or reverse the natural forces that cause many
waterways to meander over long periods of time. Flood controls, such as dams,
can be built and maintained over time to try to reduce the occurrence and
severity of floods as well. In the United States, the U.S. Army Corps of

Engineers maintains a network of such flood control dams.

In areas prone to urban flooding, one solution is the repair and expansion of
man-made sewer systems and storm water infrastructure. Another strategy is to
reduce impervious surfaces in streets, parking lots and buildings through natural
drainage channels, porous paving, and wetlands (collectively known as green
infrastructure or sustainable urban drainage systems (SUDS)). Areas identified
as flood-prone can be converted into parks and playgrounds that can tolerate
occasional flooding. Ordinances can be adopted to require developers to retain
storm water on site and require buildings to be -elevated, protected
by floodwalls and levees, or designed to withstand temporary inundation.
Property owners can also invest in solutions themselves, such as re-landscaping
their property to take the flow of water away from their building and

installing rain barrels, sump pumps, and check valves.

4. Flood forecasting and flood warning
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Anticipating floods before they occur allows for precautions to be taken and
people to be warned so that they can be prepared in advance for flooding
conditions. For example, farmers can remove animals from low-lying areas and
utility services can put in place emergency provisions to re-route services if
needed. Emergency services can also make provisions to have enough resources
available ahead of time to respond to emergencies as they occur. People can

gvacuate areas to be flooded.

In order to make the most accurate flood forecasts for waterways, it is best to
have a long time-series of historical data that relates stream flows to measure
past rainfall events. Coupling this historical information with real-time
knowledge about volumetric capacity in catchment areas, such as spare capacity
in reservoirs, ground-water levels, and the degree of saturation of

area aquifers is also needed in order to make the most accurate flood forecasts.

Radar estimates of rainfall and general weather forecasting techniques are also
important components of good flood forecasting. In areas where good quality
data is available, the intensity and height of a flood can be predicted with fairly
good accuracy and plenty of lead time. The output of a flood forecast is
typically a maximum expected water level and the likely time of its arrival at
key locations along a waterway, and it also may allow for the computation of
the likely statistical return period of a flood. In many developed countries, urban
areas at risk of flooding are protected against a 100-year flood — that is a flood
that has a probability of around 63% of occurring in any 100-year period of

time.

In the United States, an integrated approach to real-time hydrologic computer
modeling utilizes observed data  from  the U.S. Geological
Survey (USGS), various cooperative observing networks, various automated
weather sensors, the NOAA National Operational Hydrologic Remote Sensing
Center (NOHRSC), various hydroelectric companies, etc. combined

with quantitative precipitation forecasts (QPF) of expected rainfall and/or snow
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melt to generate daily or as-needed hydrologic forecasts.*¥ The NWS also
cooperates with Environment Canada on hydrologic forecasts that affect both

the US and Canada, like in the area of the Saint Lawrence Seaway.

The Global Flood Monitoring System, "GFMS," a computer tool which maps
flood conditions worldwide, is available online. Users anywhere in the world
can use GFMS to determine when floods may occur in their area. GFMS uses
precipitation data from NASA's Earth observing satellites and the Global
Precipitation Measurement satellite, "GPM." Rainfall data from GPM is
combined with a land surface model that incorporates vegetation cover, soil
type, and terrain to determine how much water is soaking into the ground, and

how much water is flowing into stream flow.

Users can view statistics for rainfall, stream flow, water depth, and flooding
every 3 hours, at each 12 kilometer grid point on a global map. Forecasts for
these parameters are 5 days into the future. Users can zoom in to see inundation
maps (areas estimated to be covered with water) in 1 kilometer resolution.

Deadliest floods.
5. List of deadliest floods

Below is a list of the deadliest floods worldwide, showing events with death

tolls at or above 100,000 individuals

Death toll Event Location @ Date
2,500,000—
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900,000 _ )

1887 Yellow River flood China 1887
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Death toll
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231,000

230,000

145,000
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Event

1938 Yellow River flood

Bangiao Dam failure,

of Typhoon

result

Nina.

Approximately 86,000 people

died from flooding

and

another 145,000 died during

subsequent disease.

2004 Indian Ocean tsunami

1935 Yangtze river flood

Hanoi and Red
Delta flood

1911 Yangtze river flood

Thank You

River

Location

China

China

Indonesia

China

North

Vietnam

China

Date

1938

1975

2004

1935

1971

1911
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