Food & Climate – More – Drought in the Mediterranean - Worksheet 2 –

Solution sheet about drought in the Mediterranean
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The following satellite pictures show the NVDI (Normalized Deviation Vegetation Index) of the year 1998 for Spain. Look at the pictures and describe the changes throughout the year!

· In the North the colours vary between light and dark green which means there is vegetation throughout the year. The density varies only a little. Starting from October the colour gets lighter until December/January where it has its maximum. Starting from February the colour gets darker until June/July.

· In the West the differences are a bit bigger especially in the Southwest where besides light green you can also find yellow parts between May and December which means that the regions are lightly vegetated in these times. Between January and May the colours are relatively constant with data between 0.4 and 0.6.

· In the centre regions the data for the months April until June oscillate between 0.35 and 0.55. Starting from June the colours get lighter and reach yellow and even light red in some parts with a maximum in December. In general the centre is the region with the lowest vegetation density in average throughout the year.

· In the South the colours get lighter starting from June (like in the centre). Exceptions are mountain regions and valleys of the large rivers. Starting from February the colours get darker, but the highest data only is about 0.5 except the darker regions already mentioned.

· In the East the colours get darker green along the coastline starting from January. The opposite takes place starting from June, but nevertheless the colours are darker there than in the hinterland where the data is similar to the centre and the southern regions.

· To sum up you can say that the vegetation density has its minimum in December. From then the data gets more positive until May/June. Mountain regions, the Mediterranean coastline and river valleys and especially the northern regions have more dense vegetation throughout the year than the centre and the South.

2. There is a struggle for water in dry countries. Imagine different stakeholders and look for their arguments to get the greatest portion of the water!

	Agriculture
	Tourism
	Industry
	Households
	Electricity

	Over 50% of the land use is agricultural.
	The nature and culture of Spain are well suited for tourism.
	
	It is our country and first of all we want to live comfortably here.
	Cheap power

	Agriculture is the most important income for a lot of  people in Spain.
	Spain is one of the most popular destinations for tourists of many nations .
	
	We don´t want to take a bath only if there is enough water for us after the tourists, the farmers and the industries are supplied with water  .
	A lot of mountain rivers favour this kind of energy .

	Lots of advantages of irrigation: expandation of  agricultural land, better quality of the products, more harvests per year, increasing yields etc..

· 
	It is important to support other economic branches besides agriculture and industry in order to have a diverse economic structure and to avoid economic dependence of one sector .
	It is important to support other economic branches besides agriculture and tourism (or the service sector in general) in order to have a diverse economic structure and to avoid economic dependence of one sector.
	
	With this kind of energy the pollution will be stopped as no emissions are produced ( the greenhouse effect will be reduced .

	Agriculture is important for export and therefore for the GNP. 
	The tourism sector provides  jobs.
	The second sector provides a lot of jobs.
	
	Atomic power is dangerous.

 

	
	Tourism contributes to the GNP in some great division (more than 17,5%)
	Industry contributes to the GNP with over 35%
	
	In the near future all fossil power sources will be exploited ( there have to be alternative energies 


3. In the following table the temperature and precipitation data for a place in Spain is shown. Use the table and create a climate diagram. Find out where this climate station could be.

	
	Jan.
	Feb.
	March
	April
	May
	June
	July
	Aug.
	Sep.
	Oct. 
	Nov. 
	Dec.

	Temperature

in °C
	10.0
	9.9
	11.6
	12.6
	14.1
	16.5
	18.3
	18.8
	17.9
	15.3
	12.4
	10.4

	Precipitation

in mm 
	118
	80
	92
	67
	54
	45
	28
	46
	61
	87
	124
	135


Solution: The climate station is La Coruna in the Northwest of Spain
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4. Is this typical for Mediterranean climate? Give reasons for your opinion!

As you can see the sum of monthly precipitation lies over 900 mm per year and that is normally too much for the mediterranean climate. Besides, there is too much precipitation in summer (one typical feature of the mediterranean climate is dryness in summer). Another fact is that the temperature is relatively constant throughout the year, the amplitude only is about 9 degrees whereas the amplitude in the mediterranean climate can be up to 15 or more °C. The maximum temperature in summer is also too low.

All in all this is a typical maritime climate of the moderate latitudes. 
5. Look at those climate diagrams! Which ones are of the mediterranean type? Where could the other stations be situated?
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Solution:
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The climate diagrams of Nürnberg and Lima are not of the mediterranean type:

Nürnberg is an example of the boreal climate of the cool and moderate zone. (III3)  and Lima is one for the semi desert climate of the subtropics (IV5) (climate classification after TROLL & PAFFEN).  

6. Have a look into your atlas. Where else can you find Mediterranean climate? Do these regions have anything in common? Can you explain this fact?  

Solution:
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The left picture shows the situation in the North summer, the right picture that of the North winter.

(blue arrows: outer tropical westerly winds; red ellipses: high pressure belt of the subtropics)

You can find mediterranean climate also along the Californian coast, in the west part of South Africa, in the western parts of Chile and in the Southwest of Australia ( you can find Mediterranean climate at the west sides of these countries. 

The reason for this is the ITC that oscillates between the northern and southern tropics. In the respective summer of these regions they are influenced by the subtropical high pressure belt that leads to dryness. In winter, on the contrary, the regions are influenced by the westerly winds that mostly bring moisture and lots of rain.  

7. You have learnt about the water use in Spain and Norway and the relations between water resources and water use in those two countries. What about your country? 

Transform the data for water use into a circle diagram and compare the water use and the water resources of your country to the situation of Spain. Is there also a risk of drought in your country?


As we are living in Germany I describe the water use situation of our home country Germany:

Obviously the domestic water use is nearly similar in Germany and Spain.

The proportion of industrial and agricultural water use is different, as the main water use in Germany is industrial.

Regarding the renewable water resources of about 154 km³ per year the resources in Germany are definitely higher than in Spain with about 100km³ per year. And when you consider the number of people, the population of Germany is more than twice the size of the population of Spain.

Nevertheless there is not any problem of (agricultural) drought in Germany because the precipitation usually is much higher in the vegetation time than in Spain. But as people have seen in the year 2003 there could also be a drought catastrophe in Germany, with grave problems and losses in harvest and consequently in income reduction for the farmers.
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