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2Estimated at 34 percent of the total in 1999 compared to only 23 percent in 1980 (World Bank 2000).

Figure 1. The IWMI world water scarcity map.
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Region Average annual Annual freshwater withdrawals

internal renewable Per capita Agriculture Industry Domestic

water resources (m3) %) (%) (%)

 (m3/capita)

2000

Europe 3,981 704 39 45 14

North America 21,583 1,907 25 66 8

South America 34,791 518 71 11 17

Asia 3,668 627 81 9 7

Africa 5,159 307 85 6 9

SSA - - 87 4 9

World 7,045 664 70 22 8

Sources: UNDP et al. 2000; World Bank 2000; FAO 1995.
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Table 1. Annual freshwater withdrawals by region.

2Also known as environmental flows, in-stream flow requirements, environmental flow requirements or minimum flows
for the environment or environmental water needs (Smakhtin 2002).
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3Rosegrant and Perez (1995) cite UNDTC 1991 and World Bank 1993 working definitions of supply and demand
approaches with the first as including actions and policies that affect the quantity and quality of water at the entry point
into the distribution system and the second as those that influence the use or wastage of water after the entry point.
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Figure 2.  Phases of river-basin development
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Table. 2. Nontraditional water sources and sectoral uses in LAC countries.

Technology Sector Countries

Agriculture Domestic Industrial

and

livestock

1. Rainwater harvesting

-roof catchments √ √ - Argentina, Barbados, Brazil, British

Virgin Islands, Costa Rica,

Dominican Republic, El Salvador,

Guatemala, Haiti, Honduras, Jamaica,

Montserrat, Netherlands Antilles,

Paraguay, St. Lucia, Suriname, Turks

and Caicos, US Virgin Islands

- in situ √ - - Argentina, Brazil,  Paraguay

2. Fog harvesting √ √ √ Chile, Ecuador, Mexico, Peru

3. Runoff collection √ √ √ Argentina (cost range of

$0.60-1.20/m3), Aruba, Brazil

(cost/m3 of $0.67), Chile, Costa Rica,

Dominican Republic, Ecuador

(cost/m3 of $0.10-2.00), Panama, St.

Lucia, Suriname, Venezuela

4. Flood diversion √ - - Argentina, Brazil, Venezuela

Source: Adapted from Ringler et al. 2000 citing OAS/UNEP/IETC 1997.
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City/Country Type Crop Purpose

Nairobi, Kenya Home gardens and Vegetables and Subsistence and

open space livestock products nutrition (20-30%

of households’

food requirements)

Open space Vegetables Export

Kumasi, Ghana Home gardening Vegetables, taru Subsistence and

by women nutrition

Open space production Leafy vegetables, Local market (often as

inland valleys and maize, cutflower only source of income

lowlands with water and ornamental 2-3 times that from

access done by men plants traditional rain-fed

agriculture)

Accra, Ghana Commercial Pineapple Export

Lome, Togo Commercial Basil leaves Export

Dar es Home gardening Vegetables Subsistence and

Salaam, Tanzania by women nutrition

Kampala, Uganda Home gardens or Cassava, plantains, Subsistence and

open space potato, cocoyam nutrition (60% of

and maize households’ food

requirements)

Lusaka, Zambia Home gardens or Vegetables and other Subsistence and

open space staple crops nutrition (20-30%

of households’

food requirements)

Harare, Zimbabwe Open space and Maize, vegetables Subsistence (60% of

backyard gardening households’ food

requirements)

Box 1.   Examples of growing urban and peri-urban agriculture in Africa, 2002.

Sources: Database of Resource Center for Urban Agriculture and Forestry (RUAF) and Cofie et al. 2003 citing
Danso et.al. 2002.
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Table 3. Increasing contribution of urban and peri-urban4  crop production to total urban
food supply, Kumasi 2001 (%)

Commodity Kumasi metropolitan area Peri-urban Kumasi

Spring onion 90 <10

Lettuce 90 10

Tomato 0 60

Garden eggs 0 60

Cassava 10 40

Source: Cofie et al. 2001 (The rest of the food requirement is either imported or comes from rural areas.)

4Defined as the area within a 40-km radius from the city center (Cofie et al. 2003 citing Adam 2001).
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5See Hide et al. 2001 for further discussion.
6For example, short-term retention of water in pools or holding water in field-side drums before applying it to the crop.
7The use of improved irrigation methods, such as spray, and drip and trickle irrigation, is supposed to reduce risks to
farm workers.  Also, risks of crop contamination are reduced by direct application of water to plant roots since the soil
and plant act as bio-filters and by stopping of irrigation well before crop harvest since most pathogens die within 15-
30 days (Keraita 2002). WHO has set varying levels of fecal coliform contamination by type of irrigation method used.
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