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Background

A number of factors led to the flooding in Sussex on 12th October 2000.

April 2000 was the warmest April on record, in the warmest decade in the warmest century since records have begun.  Increases in heat to the hydrological cycle produce increased evaporation and transpiration, key factors in the production of available moisture, which leads to cloud and rain development.  Following a wet summer in southern England, groundwater levels remained high during the summer.  Throughout September and October the usual regime of rain-laden westerly weather driven by the Jet Stream
 took hold and the ground became saturated.  

Whenever the ground becomes saturated, run-off contributes to high flows in streams and rivers.  This was the critical factor for the floods in Uckfield and Lewes on 12th October. 

The course of events

On 8th October an area of general low pressure developed over Iceland, with three ordinary cyclones
 (lows) to the North of Scotland bringing gales and a series of cold fronts passing the whole of the UK in quick succession.  This gave only 2-10mm of rain in Sussex because the fronts moved quickly across the country.  A high-pressure anticyclone (1038Mb) formed over Scandinavia, causing a block in the usual direction of passage of the Polar Maritime cyclones. 

By 9th October a high-pressure ridge formed over Spain (1022Mb) and in the mid Atlantic a massive area of high pressure developed - a 6000km-wide anticyclone of 1034Mb.  This effectively made the British Isles the last stop on the line for low-pressure cyclones travelling east.  25-40mm of rain fell in Sussex on 9th October, produced by two shallow but complex low-pressure systems.  Deepening throughout the day, they came in from the West over the West Country, slowed down against the high pressure over Europe before taking up a stationary position over central Scotland.  

On the morning of 10th October these low-pressure systems over Scotland had deepened to 977Mb and were almost stationary.  Squally gales and heavy blustery showers throughout the day saw 10-15 mm fall over Sussex.  Meanwhile the next low pressure was deepening against the mid-Atlantic high and heading for the UK.

In the early hours of 11th October this new low pressure arrived in Central England, deepening to 965Mb.  The low-pressure pair over Scotland remained stationary and intensified significantly.  These systems combined act as a single deep depression, producing gales and severe gales right round the UK.  In Sussex, 15-30mm of rain fell from the fronts and troughs associated with these low pressures.  

By 12th October the low pressure systems had begun to fill as high pressure receded over Europe.  The low pressure over Scotland still dominated the UK weather by dragging moist air northwards from the Bay of Biscay.  A shallow trough formed over Sussex and Kent in a marked line, angled from Southwest to Northeast. In the early morning of 12th October, as the trough deepened, a string of heavy showers tracked one behind the other in a northwesterly direction.  A tornado was reported at Selsey, uprooting several mobile homes.  Thundery showers with frequent lightning strikes gave highly localised and heavy bursts of rain.

Uckfield was roughly in the mid-stream of this band across Sussex. 150mm of rainfall was reported at Uckfield overnight on 12th October.  This was on top of heavily saturated ground and swollen river catchments.  Elsewhere only 5 -10mm of rain fell.  Due to prior saturation, this heavy rainfall had the characteristics of flash flooding in the upper catchments, followed by extensive floodplain inundation.

Contributory factors

The intensity of the low-pressure systems on 11th October brought unusually cold upper air to the Bay of Biscay on 12th October.  In addition, being of maritime origin, the low-pressure systems had a high humidity and high perceptible water content.  Sea Surface Temperatures (SST) are still high in October, typically 140C in the English Channel and over 200C in the Bay of Biscay.

Warmer surface air coming up from the Atlantic underneath cooler saturated air led to high Convective Available Potential Energy (CAPE), recorded at 358 Joules at Herstomonceux on the French coast on the morning of 12th October.  Either side of the shallow trough, CAPE was less than 20J at midnight.  

In Sussex, the hills of the South Downs will have aided the release of the CAPE, contributing to the unusually high amounts of rain in the Ouse River basin.  The tornado experienced at Selsey implies that high humidity, high instability and convergence along the trough were present, which can be attributed to the temperature of the ocean (SST) and the origins of the converging air masses
. 

More links to these resources:

Hourly totals
Daily totals





















�PAGE \# "'Page: '#'�'"  ��Definition: a narrow belt of high-speed wind high in the atmosphere


�PAGE \# "'Page: '#'�'"  ��Definition: a low-pressure system or depression


�PAGE \# "'Page: '#'�'"  ��Definition: a huge mass of air 100s or 1000s of km across, with similar temperature and humidity.  Air masses are separated from each other by fronts





