How did environmental problems in 1995 mean Mr. Vermeulen had to withdraw his children from school summer trips in 1996?

	Mr Vermeulen’s farm is in Ophemert – a village not far from the banks (dykes) of the River Waal in the Netherlands 1
	Much of the land is flat and low-lying, or even lower than sea-level 2

	150, 000 people were evacuated from the polders (drained land) alongside the River Waal, despite the 10m dykes holding the flood waters back 3
	The Rhine is Europe’s busiest river, and flows through Switzerland, Germany and the Netherlands (where it is called the Waal), before flowing into the North Sea 4

	Farmer Vermeulen had to evacuate all his cattle and feed from the area until it was safe to return 5
	Any disruption to farmers’ cattle and their routine can upset their milk production for many months.  6

	Due to the increased amount of rainfall, groundwater stores were high, leading to saturation 7
	Farmer Vermeulen noticed that his cattle were producing much less milk throughout the months after the flood 8

	Higher temperatures caused early snow melt in the Alps – 2 months earlier than normal 9
	So much rainfall can lead to ground saturation (the ground cannot store any more water) 10

	Saturated ground and impermeable surfaces increases surface runoff (more water is making its way back to river channels)  11
	Urbanisation of the flood plain means more impermeable surfaces (concrete) 12

	The 3 months prior to the Rhine flood saw abnormally high levels of rainfall 13
	The Rhine is an important transport route for many industries 14

	The Rhine has been straightened (meanders cut off) in order to reduce journey times for many barges.  The River is now over 50km shorter 15
	Changes in farming techniques have lead to more open land and compacted soil.  This means the land stores less water  16

	People often forget that hazards have longer term effects, that carry on many months after the event 17
	Deforestation upstream along the Rhine means there is less vegetation to intercept and store water 18

	Over 40 million people live in the Rhine basin, and the population density is 270 people per sq km 19
	The land in the Rhine basin holds some of the world’s most important agricultural and industrial areas 20

	Dykes built upstream protect land and people, but make the river flow faster and deeper 21
	All the Vermeulen family had to make sacrifices to help make ends meet. 22

	In deep, fast flowing rivers, a flood surge will take 2-3 days to move downstream, rather than the usual 5. 23
	The worst affected areas were further downstream, in North-West Germany, and the Netherlands 24

	Farmer Vermeulen’s income was reduced. 25
	The Rhine is a ‘controlled’ river - considerable flood protection has taken place 26


