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Management aquatischer Systeme II

bringt aber auch Probleme mit sich. Essentielles. Wasser steckt in jedem Produkt. Es wird virtuell in grossen Masse gehandelt. Besonderheit von Wasser als ... 
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Management aquatischer Systeme Wasserressourcen, Wasserknappheit und virtuelles Wasser



Um was geht‘s? Virtuelles Wasser Water Footprint Transfer von virtuellem Wasser



Tobias Langenegger



Virtuelles Wasser



Virtuelles Wasser



„...the water that is used in the production process of a commodity.“ (Yang and Zehnder 2007)



ein



entspricht 50l virtuellem Wasser



Daten: Chapagain, A. K. and Hoekstra, A. Y. (2004)



Virtuelles Wasser



Warum?



blaues Wasser: Grundwasserzufluss und Oberflächenabfluss (Quelle für Bewässerung) grünes Wasser: Abfluss durch Evapotranspiration (Angebot für nicht Bewässerte Vegetation)



Wasserverbrauch steigt stetig an Menge des erneuerbaren Süsswassers bleibt konstant



Interessenskonflikt Wasser für Menschen, Dienstleistungen und Industrie Wasser für die Landwirtschaft



Landwirtschaft 2/3 der globalen Wasserverbrauchs 18% der Landwirtschaftsflächen sind bewässert



Wasser für die Natur



~40% der Landwirtschaftsprodukten



Wasser zur Energieproduktion



Water Footprint



Water Footprint interner Water Footprint



„...the volume of water needed for the production of the goods and services consumed by the inhabitants of the country.“ (Hoekstra and Chapagain 2005)



Water Footprint



externer Water Footprint



Water Footprint Konsumverhalten



+ Import virtuelles Wasser



- Export virtuelles Wasser Wasserverbrauch



Klima (Wachstumsbedingungen) Anbaumethode (Effizienz)



Konsumverhalten



Water Footprint



Menge konsumierter Güter Wasserverbrauch pro konsumiertem Gut



Schweiz



Global



1240 m3/cap/yr



USA



2480 m3/cap/yr



China



700 m3/cap/yr



Schweiz häuslicher Verbrauch



1682 m3/cap/yr



Landwirtschaft intern



extern



intern



extern



136



780



148



555



63 Water Resour Manage (2007) 21:35–48



Industrie



41



1682 m3/cap/yr



interner Water Footprint



347



externer Water Footprint



1335



Table 2 Global average virtual water content of some selected products, per unit of product Product



Virtual water content (litres)



1 glass of beer (250 ml) 1 glass of milk (200 ml) 1 cup of coffee (125 ml) 1 cup of tea (250 ml) 1 slice of bread (30 g) 1 slice of bread (30 g) with cheese(10 g) 1 potato (100 g) 1 apple (100 g) 1 cotton T-shirt (250 g) 1 sheet of A4-paper (80 g/m2 ) 1 glass of wine (125 ml) 1 glass of apple juice (200 ml) 1 glass of orange juice (200 ml) 1 bag of potato crisps (200 g) 1 egg (40 g) 1 hamburger (150 g) 1 tomato (70 g) 1 orange (100 g) 1 pair of shoes (bovine leather) 1 microchip (2 g)
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Indonesia 4%



Nigeria 3%



Russian Federation 4%



Brazil 3% Pakistan 2%



USA 9%



Japan 2%



Other 58%



China 12%



Other 44%



Thailand 2%



India 13%



3000



2500



2000



3



The size of the global water footprint is largely determined by the consumption of food and other agricultural products (Figure 3). The estimated contribution of agriculture to the total water use (6390 Gm3 /yr) is even bigger than suggested by earlier statistics due to the inclusion of green water use (use of soil water). If we include irrigation losses, which globally add up to about 1590 Gm3 /yr (Chapagain and Hoekstra, 2004), the total volume of water used in agriculture becomes 7980 Gm3 /yr. About one third of this amount is blue water withdrawn for irrigation; the remaining two thirds is green water (soil water). The four major direct factors determining the water footprint of a country are: volume of consumption (related to the gross national income); consumption pattern (e.g. high versus



Fig. 4 Contribution of major consumers to the global water footprint



Water footprint (m /cap/yr)



Fig. 2 Average national water footprint per capita (m3 /capita/yr). Green means that the nation’s water footprint is equal to or smaller than global average. Countries with red have a water footprint beyond the global average
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Mexico 2%



Domestic water consumption



Industrial goods



Agricultural goods



abhängig von
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Industrial products 6%



Konsum Menge (Schweiz, USA)



Domestic water consumption 5%



Konsum Art (USA, Frankreich)



Industrial products 3%



Klima (Senegal, Syrien) Internal water footprint 84.0%



External water footprint 16 %



Wasser Effizienz (Thailand, Kambodscha) Agricultural products 13%



Agricultural products 73%



Fig. 3 Contribution of different consumption categories to the global water footprint, with a distinction between the internal and external footprint



low meat consumption); climate (growth conditions); and agricultural practice (water use efficiency). In rich countries, people generally consume more goods and services, which immediately translates into increased water footprints. But it is not consumption volume alone that determines the water demand of people. The composition of the consumption package is relevant too, because some goods in particular require a lot of water (bovine meat, rice). In many poor countries it is a combination of unfavourable climatic conditions (high evaporative demand) and bad agricultural practice (resulting in low water productivity) that contributes to a high water footprint. Underlying factors that contribute to bad agricultural practice and thus high water footprints are the lack of proper water pricing, the presence of subsidies, the use of water inefficient technology and lack of awareness of simple water saving measures among farmers. The influence of the various determinants varies from country to country. The water footprint of the USA is high (2480 m3 /cap/yr) partly because of large meat consumption per capita and high consumption of industrial products. The water footprint of Iran is relatively high (1624 m3 /cap/yr) partly because of low yields in crop production and partly because of high evapotranspiration. In the USA the industrial component of the water footprint is 806 m3 /cap/yr whereas in Iran it is only 24 m3 /cap/yr. The aggregated external water footprints of nations in the world constitute 16% of the total global water footprint (Figure 3). However, the share of the external water footprint stronglyMenge varies from country to country. Some African countries, such as Sudan, Mali, Nigeria, gehandelter Güter Ethiopia, Malawi and Chad have hardly any external water footprint, simply because they have little import. Some European countries on the other hand, e.g. Italy, Germany, the UK and the Netherlands have external water footprints contributing 50–80% to the total water footprint. The agricultural products contribute most to the external water footprints of Virtuelles Wasser prothat Gut nations are: bovine meat, soybean, wheat, cocoa, rice, cotton and maize. Eight countries – India, China, the USA, the Russian Federation, Indonesia, Nigeria, Brazil and Pakistan – together contribute fifty percent to the total global water footprint. India (13%), China (12%) and the USA (9%) are the largest consumers of the global water resources (Figure 4). Both the size of the national water footprint and its composition differs between countries (Figure 5). On the one end we see China with a relatively low water footprint per capita, and on



Externalisierung



Transfer von virtuellem Wasser



in europäischen Ländern macht der externe water footprint 50 - 80% aus
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Table 2 Global average virtual water content of some selected products, per unit of product Product



USA



∗



1275 1656 1903 849 489 1869 103 2535 5733 702 782 2143 4864 5790 13193 3946 3082 5977 2389 1510 695 3234 3457 14190



China



India



Russia



1321 1716 1972 690 801 2617 117 1419 3210 848 863 749 1863 6290 7488 11110 12560 2211 3994 5202 3652 3550 1000 4648 4963 13513



2850 3702 4254 1654 1937 4124 159 8264 18694 1966 4053 2255 3269 12180 14500 7002 16482 4397 5187 6692 7736 7531 1369 6368 6793 17710



2401 3118 3584 2375 1397 3933



Indonesia 2150 2793 3209 1285 2030 164 4453 10072



2359 2382



Australia



Brazil



Japan



1022 1327 1525 1588 744 2106 141 1887 4268 1425 1081



3082 4003 4600 1616 1180 1076 155 2777 6281 1373 1609 1590



1221 1586 1822 734 1493 2326 120



2071 2892



3002 21028 6947 5290 7621 5763 4919 1345 6253 6671 22575



1951 17665 21030 9474 14818 3938 4543 5956 5549 5400 1143 5317 5675 15929



17112 5909 3839 6947 2914 1844 915 4255 4544 18384



697



3100 13972 16633 6592 16961 4818 4175 6267 3913 3337 1001 4654 4969 18222



4940 11019 4962 2560 3571 2977 1884 812 3774 4032 11864



Mexico



Italy



Netherlands



2182 2834 3257 1066 1744 3177 171 2127 4812 2120 1212 1954 4534 28119 33475



1679 2180 2506 2421 530 1506



1822 582



718



37762 6559 10252 16878 5013 4277 2382 11077 11805 40482



21167 6377 4180 7572 2198 1389 861 4005 4278 22724



11681 3790 2791 5298 2222 1404 641 2982 3190 12572



619 408



World average∗ 2291 2975 3419 1334 909 1789 175 3644 8242 1388 2853 2545 4596 17373 20682 9205 15497 4856 4043 6143 3918 3340 990 4602 4914 16656



For the primary crops, world averages have been calculated as the ratio of the global water use for the production of a crop to the global production volume. For processed products, the global averages have been calculated as the ratio of the global virtual water trade volume to the global product trade volume.
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Rice (paddy) Rice (husked) Rice (broken) Wheat Maize Soybeans Sugar cane Cotton seed Cotton lint Barley Sorghum Coconuts Millet Coffee (green) Coffee (roasted) Tea (made) Beef Pork Goat meat Sheep meat Chicken meat Eggs Milk Milk powder Cheese Leather (bovine)



40
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Table 1 Average virtual water content of some selected products for a number of selected countries (m3 /ton) Springer



1 glass of beer (250 ml) 1 glass of milk (200 ml) 1 cup of coffee (125 ml) 1 cup of tea (250 ml) 1 slice of bread (30 g) 1 slice of bread (30 g) with cheese(10 g) 1 potato (100 g) 1 apple (100 g) 1 cotton T-shirt (250 g) 1 sheet of A4-paper (80 g/m2 ) 1 glass of wine (125 ml) 1 glass of apple juice (200 ml) 1 glass of orange juice (200 ml) 1 bag of potato crisps (200 g) 1 egg (40 g) 1 hamburger (150 g) 1 tomato (70 g) 1 orange (100 g) 1 pair of shoes (bovine leather) 1 microchip (2 g)



Virtual Water Content in m3/ton



Virtual water content (litres)
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social media management systeme - Futurebiz 

Hewlett-Packard oder Ford haben sogar 23 bzw. 51. Unternehmensseiten auf Facebook eingerichtet. 2. ANFORDERUNGEN AN DIE BETREUUNG DES ...
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churn management handbuch prozesse systeme ... AWS 

SYSTEME. TECHNOLOGIEN. CMHPST28-10 | PDF | 55 Page | 1,667 KB | 25 Jan, 2018. If you want to possess a one-stop search and find the proper manuals on your products, you can visit this website that delivers many Churn Management. Handbuch Prozesse Sys
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Data Warehouse-gestÃ¼tzte Management-Informations-Systeme 

(Dienst)recht und bei der bislang vernachlÃ¤ssigten Personalentwicklung auch eine adÃ¤qua- te Informations- und Kommunikationsinfrastruktur zu schaffen.
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content management systeme im vergleich by andre 

The Book content management systeme im vergleich by andre is free to download and read online at Online Ebook Library. Get content management systeme ...
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Digital Rights Management Systeme (DRM) â€“ Auswirkungen fÃ¼r die ... 

gungen und Urheberangaben in verschlÃ¼sselter Form Ã¼ber das Internet an einen ..... Das wachsende Angebot an momentan kostenlos und frei abrufbaren ...
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Learning Management Systeme (LMS) im ... 

re Software qualitativ weitgehend ebenbÃ¼rtig sind, da vier Kategorien pro Open Sour- ce Software, drei Kategorien pro proprietÃ¤rer Software und weitere neun ...
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management support systeme und business intelligence by peter 

This Management Support Systeme Und Business Intelligence By Peter Gluchowski Roland Gabriel. Carsten Dittmar PDF on the files/S3Library-86c9b-203c2-62923-77fae-Addd5.pdf file begin with Intro, Brief. Discussion until the Index/Glossary page, look at
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Campus-Management-Systeme â€“ Vom Projekt zum Produkt â€“ 

GmbH â€“ deren Gesellschafter alle BundeslÃ¤nder und zu 25% der Bund sind ... ErgÃ¤nzend kommen die UnterstÃ¼tzungsprozesse der Verwaltung hinzu, wie Personal- ..... Management-Systems bevorzugt, da hier eher echte Innovationen zu ...
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Standard Systeme 

GroÃŸmoorring 7 Ð† 21079 Hamburg ... Material & Farben Hochflexibler Vollkunststoff mit verschweiÃŸter Einschubleiste .... fÃ¼r (24h-)ÃœberwachungsbÃ¶gen sowie.
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Eingebettete Systeme 

binäres Maschinenprogramm umgesetzt werden. 2.2.2.4 System- .... mentierung erzeugt, erfordert ein Vergleich dieser Optionen die Schätzung von Systemei-.
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MENSCH MASCHINE SYSTEME PDF 

You are entirely free to find, use and download, so there is no cost at all. mensch maschine systeme. PDF may not make exciting reading, but mensch maschine systeme is packed with valuable instructions, information and warnings. We also have many ebo
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integrierte wissensmanagement systeme architektur ... 

On Petroleum Industry In India 6th Edition, Jean Baudrillard, John Carter And The Gods Of. Hollywood, Junior Engineers Civil Mechanical Electrical Quantity ...
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nikolaus - DATABLOCK EDV-Systeme 

Kaspersky Internet Security 2015. 2 User Limited Edition. 29,90*. â€¢ SchÃ¼tzt vor allen Internetbedrohungen. â€¢ Bietet Sicherheit beim Online-Banking.
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management 

financieros tanto en lo relativo al manejo de balance (ALM) como a riesgos de portafolios de trading, emisión de notas e
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strukturdynamik diskreter systeme mathiak 

STRUKTURDYNAMIK DISKRETER SYSTEME MATHIAK FRIEDRICH U PDF DATABASE ID 3N2Q81 - Are you looking for ebook Strukturdynamik Diskreter ...










 


[image: alt]





MODERNE SYSTEME UND INFORMATIONSNETZE 

Read and Save Ebook moderne systeme und informationsnetze die zuverlassigkeit ... april 1978 modern systems and as PDF for free at Online Ebook Library.
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riscarchitekturen systeme optimierende compiler 

to any kind of device,whether its your laptop, Kindle or iPhone, there are more options now ... much cheaper toread books that you download than to buy them.
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medizintechnik verfahren systeme ... AWS 

The Book medizintechnik verfahren systeme informationsverarbeitung springer reference is free to download and read online at ... can try and employ things i call "go over here" ways tominimize the wordiness and simplify this content. ... considered u
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Formale Systeme - Semantic Scholar 

26.09.2013 - Zu jedem Îµ-NEA kann man effektiv einen Ã¤quivalenten NEA konstruieren. ...... Man kann A als gerichteten Graphen G = (Q, E) auffassen mit.
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aufrÃ¼st- systeme aufrÃ¼st- systeme - Pegasus Spiele 

werden kÃ¶nnen, darf zum. ZÃ¼nden einer KAOS Mine kein. GELBES Schadenssymbol auf dem Bogen des Maschinisten angekreuzt sein. â�± AUSWAHL.
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software engineering eingebetteter systeme 

Get software engineering eingebetteter systeme grundlagen methodik PDF file for ... The regular type of help documentation is really a hard copy manual that's ...
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Die Schwachstellen virtueller Systeme 

CIOs und IT-Administratoren sollten alle Risiken berÃ¼cksichtigen ... von Konfigurationen sinnvoll ist, ist sie auf keinen Fall ein Ersatz fÃ¼r ein traditionelles, ... man groÃŸe Fachkompetenz und ein umfassendes Wissen Ã¼ber virtuelle Umgebungen.
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Niklas Luhmann - Soziale Systeme 

Zur Komplexität von Entscheidungssituationen lichen Lebensführung nicht weiter thematisiert wird. Von Situation wollen wir sprechen, sofern die Lebenswelt von einem Handelnden unter dem Gesichts- punkt einer Entscheidung erfasst wird. Als Handelnder 
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Skalierbarkeit mikrokernbasierter Systeme 

verfÃ¼gt, mÃ¼ÃŸte er die am Besten skalierenden, aber damit auch die teuersten Synchronisa- tionsprimitive ..... bank kÃ¶nnen beide SynchronisationsgranularitÃ¤ten unterstÃ¼tzt werden. ... Dies muÃŸ im Vergleich zu typischen Linux gesehen.
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