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Structural counter measures

strerches of the river, including reaches used for roereation and the habitar of
endangered species. They may also he dangerons: abour owenty major dams col
lapse: somewhere in the world each decade. In more densely populated coun-
tries, such as in Euarope, e is difficalc to find space for the large storage required
andd this solurion has found less favour Tn place of 2 large reservoir on the main
sternt of the river, the nse of several smaller storages on tributaries 15 often adveo-
cated There may be cost advanrtages in this approach and the different reservoirs
may be built one after the other, on the instalment plan, making finaneing easi-
er. There are hydraulic advantages in that floeds would be caught nearer the
source, but on the other hand any floods due to rainfall dewnsoream of the trib-
utary reservoir would not be conmelled. An extreme version of this approach
that is often advocated 5 to use a very large number of cheap structures in the
headwaters that conld alse provide farm water storage for stock watering or
small irrigarion purposes. These “farm dams™ are commenly used in many parts
of the world at the extreme upper end of tributaries, even before a real strean
has developed, and provide water storage for the farm and impede direct runofi,
which helps ro reduce floods at source. The number of dams required for effec-
tive flood conmrol would be large and similar storages would need te be provid-
ed i1 non-farm areas, such as forests. The idea 15 hvdrologically attractive as
excess runeft would be controlled at source, but there 15 as vet hittle experience
i rhe large—scale nze of many small storages for fload conrol,
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Flood detention basins

These small basins are also known as balancing hasins, They are typically built
to reduce the effect of rapid runoeff from the paved soeers and roofs i towns and
cities. The storm water drains from an urban area wonld oypically discharge into
a local streany, but before the dramn reaches the stream a detennon basin may be
bualt to delay the Uood flow and to release it more gradually mro the receving
srream. Wsually the basing are built very simply with a small uncontrolled outlet
thar will reserict the outflow sufficientdy to avoid flaoding downstream. As noted
previously, nrban runoff often contams great amounts of sediment aud the basin
alsa allows this to setrle out, Minimal maintenance is required to ensure thar the
otlet 15 nol blocked and from time o dme, particularly after large storms, the
sediment may have to be cleared. Sometimes the basin may form a warer featurs
i a park, and in other cases it may be possible to build it in a gully thar would
otherwise be unused. It may be necessary to fence the basin as a safety measure
to prevent people being drowned m a flood. These are very cheap structures that
are wsually designed using a sunple rule relatng the basin capacity and outler s:ze
to the urban area being drained. In many countries urban developers are
required Lo provide these detention basing to balance rthe effects of increased
runoff {rom their developments,

China uses extremely large detention basing to absorb Aoods on is major
rivers, At Zhengzhou the Yellow river leaves the mountans and crosses the plain
towards the sea. This plain has been subgect o flooding since nme immemnornal.
Large flood detention areas have been designated on the plain o protect the rest
of the plain. People lve in these areas, one has a population ef 230,000 and
| 000,000 Ive m the other, When a flood requimng the use of the basin is
expected these large populations have to be evacuared.

River training

Iiver traiming is the improvement of the river channel to enable it to evac-
uate flood waters more quickly and to enable it to carry a flood flow at lower
depth. The improvement may take the form of deepening, widening or straight-
ening the channel. Alternatively, a special flood diverston channel may be buile
ta carry high flows ether around a location to be protected or out of the river
basin enrirely, River craning may have a number of other benefits which can be
realized at the same nme. For example, the natural movement of river meanders
muay be threstening some installation and stabilizanon of the meanders could be
combined with increasing the (ood-carryving capacity of the river channel.
Improvement of navigation by deepening, straightening or stabilizing the chan-
nel is also ofren combined with flood allevianon works. Raver maining will
usually be accompanted by constructing dykes to define the river channel.

For high value locations, such as a large aty, a diversion channel can be an
ceconomical means of flond protection. Winmpeg, the capital of the Province of
Manitoba in Canada, fies at the junction of the north-flowing Red River and
the east-flowing Assinboine River, The earliest flood protection provided was in
the form of dykes along the Assinboine Raver late Lust contuiry, but these resule-
ed in sediment being deposited in the nver channel, rasing the channel bed
above the surrounding ood plain, The dykes were gencrally low and could nor
contain 2 major flood. As well as the dykes, cut-oft channels were built on some
of the sharper river bends to improve the How capacity. A very severe flood in
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the existing channel meanders, while sull allowing flood flows to use the full
width of the meander belt. The river was already dyked on both sides of the
meander belt and the solution adopted was to build further low dykes inside the
meander loops. These would cavse low food flows to follow the meandering
channel more closely, but during higher floods they would be overropped,
allowing the river to take a more direct course, but with some flow still being
dirccted down the channel to keep the sediment moving. The dykes had o
desigmed o withstand overtopping and, as usual, construction costs had o be
kepr low. Fortunately, a source of very large boulders was available ar not too
grear a distance and the dykes were built from these large boulders, which model
tests showed would withstand the lood flows. The dykes formed a series of wide
spillways that controlled the high river flowws and allowed flow directly down
slope with complete safety. A Jarge hydraulic model of the complete meander
zone was buill to investigate the deriled design and placement of the new dykes
and smaller models were built to investigate the flow over the dyvkes to ensure
they would not be eroded.

In both these large river training works care was taken to work with the nat-
ural forces shaping the river system so that che river was controlled without seri-
ous side-effects and at low cost.

Houses collapsed. Besieged victims wait-

ing for rescue.
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