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Abstract

This projed makes a study of meteorologicd and hydrologicd processes operating in the
Mawddad river cachment of North Wales, with the objedives of recommending catchment
management options to reduce the severity of flooding and to produce adesign for a high
resolution flood forecasting model for the cachment.

An array of rain gauges installed aaossthe cachment has allowed the detailed mapping of
rainfall distributions. Two patterns are identified, with axes of high rainfall running NW-SE
and N-S respedively. Within these zones, the locations of rainfall maxima do not necessarily
correspond with the highest altitude. The gproad diredion of weaher systems and the
funnelling of air flows along degp valleys appea to control rainfall distribution.

A series of flood events are examined, particularly the convedive squal li ne storm of 3 July
2001and the period of intense frontal rainfall of 3-4 February 2004 Modelling of rainfall is
caried out using the MM 5 meteorologicd model. It isfound that frontal rainfall can be
forecast to a high degreeof acaracy. Convedive thunderstorm events are lesspredictable, and
different convedive physics £hemes within the MM 5 padkage had dffering degrees of success
in forecasting the July 2001 Mawddach storm.

The cdchment is an areaof hard, low permeability Palaeozoic rocks. Thick deposits of glaaal
and perigladal materials are locdly present, particularly in valleys. Experiments to monitor
hill lope throughflow and runoff show that these superficial deposits play a aucial rolein
controlli ng the antecedent conditions necessary for saturation-excessflood events.

Deep blanket pea isfound at a number of upland sitesin the cachment. Watertable monitoring
indicates that older peda has alow water storage cgadty, with saturation possble within a few
hours of heavy rainfal. Areas of young Sphagnm pea can ad as regulating reservoirs for
flood water, and should be conserved.

Field monitoring of river bed temperatures sows that resurgence of groundwater can occur in
the deep river valleys of Coed y Brenin during storm events. However, resurgence occurs after
the flood pe&k has passed and is not thought to influence the severity of flooding.

Flood scenarios for the town of Dolgellau are investigated, including the dfeds of continued
gravel deposition in the River Wnion. Gravel supfdy should be controlled through planting of
native broadled woodland on riverbanks of (peri)glada materials. A flood reduction scheme is
proposed, with establishment of wet woodland and creaion of aflood interception basin in the
lower Whnion valley.

Field monitoring of river and tidal flows at the heal of the Mawddad estuary indicaes no
additive dfead of river flood and tidal pe&s. Flooding at the head of the estuary is generally
caused by river flows. Further redamation of salt marsh could worsen upstream flooding.

A new hill lope model has been written which alows for changing antecedent soil moisture
conditions. The model generates a soil distribution based on the HOST (hydrology of soil
types) scheme. A flood forecasting system is developed by combining the hill slope model with
MM 5 and existing river routing and floodplain modelling components. The system operates by
a ombination of parallel and distributed processng, to produce forecasts within an
operationally useful timescde.
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