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	Easterly Trade Winds regularly bring moist air off the Caribbean which is deposited as relief rainfall over the coastal mountain range. 1
	The area is underlain by metamorphic rocks like schists with a thin covering of soils. This would encourage surface overland flow rather than percolation. 2



	The entire area is much more urbanized than in the time of the last flood in 1951. So the relative hazard is much greater. More people are living in dangerous locations. This should have been anticipated. 3
	The high mountains of Sierra Avila rise to 2500 m just 10 kms from the coast. They lie parallel to the coast with very short, steep river valleys. This gives very flashy run-off and makes mass movements likely. 4



	A lot of the boulders were moved as bed load and they had been deposited in previous flood episodes so were ‘easy’ to erode again. 5
	The Sierra de Avila is a costal range of mountains overlooking the Caribbean Sea in the far north of Venezuela. 6



	In Caracas the rainy season is usually May to November with over 100mms a month. December to April are usually drier with the lowest being March at 10 mms. 50 mms of rain would be an average wet month. So Caracas has a tropical WET climate.

7
	Many shanty towns have been built unplanned on steep slopes overlooking the coast or inland above Caracas. These were very vulnerable. The rapid growth of these was due to rural-urban migration. Socialists would say the government failed to address these issues. 8



	There was shortage of flat land for building so many poor homes were built in a high density on canyon floors. Including Carmen de Uria. 9
	Early December 1999 was wet with steady rain for the first two weeks totaling almost 300 mms (equivalent to about four months rainfall) 10



	Seven northern  states were very badly affected by flash floods, debris flows and landslides. 11
	The capital city of Caracas on the south side of the Sierra de Avila was also badly affected. 12

	The Quebalda San Julian Drainage Basin flows northwards from the Sierra de Avila and has a short (10Kms) but very steep (slopes of 50*) course. The watershed peak is about 2500m. The drainage basin area is about 24 square kilometers (small). 13
	The deposited weathered remains from previous flood episodes were dislodged down slopes and these landslides added more load to the rivers making debris flows. Most slides occurred in the top 2 metres of soil /weathered rock and were about 20 metres wide. 14



	Many of the shanty dwellers had deforested slopes either for farmland or for housing plots. This reduced interception increasing run-off and destabilized slopes making landslides likely. 15
	Many resort settlements such as Carabellada have grown on the flat land of alluvial fans by the Sea. Carmen de Uria is  smaller but in similar site on a canyon floor and alluvial fan. Many died here. 16



	The months of October and November were also wetter than normal with 400mms of rainfall: about 4 times wetter than normal. 17


	The construction of access roads along the coast led to engineers undercutting and destabilizing slopes making landslides more likely. 18

	Vargas state was badly affected – especially a 40 km coastal strip. 19


	As many as 10% of local population may have been killed. 20



	Torrential rains on the 14th to 16th December added a further 900 mms or almost a year’s total rainfall (for Caracas or Crickhowell) in just three days. 21
	Caraballeda was built on top of an alluvial fan. An alluvial fan is built by river deposition. It is clearly an active area and is likely to be affect by water and debris. 22



	Overall because of lack of data it is difficult to assess just how exceptional the rainfall amounts were but the return interval could be as high as 1000 years (or it could be considerably shorter – e.g. last big flood 1951 – this one 1999). 23
	Remote National Park areas in the mountains were untouched but landslides still occurred so this is at least in part a natural disaster. Humans were involved in coastal areas though so this is perhaps a quasi-natural hazard. 24



